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185 ') 


Stb 4o!IN HerscheIi has said ^at Geology, in the magnitude and sub¬ 
limity of the objects of which it treats, ranks in the scale of the sciences, 
next to Astronomy, to which we may add, that it will ever be more 
generally cnltivated, J>ecause a knowledge of it is more easily attainable. 
Jt may be sucoessfdlly {Aisued Without thalF severe preparatory discipline 
of mathematical *8tudy whigh isgrequircd of the votanes of astronomy, 
Ix'fore^hey can advance even to the threshold of her temple IiAnaking 
this assertion, we by^no means deny the dependence of geology on the 
other*scHmces, we admit, on the contrary, that he who would be a per¬ 
fectly accomplishes geologist, ought to to familiar with the whole circle 
of them ^ lie ought fc be thoroughly versed m mathematics and genenil 
physics, in order that he may know what arc, and what are not, sound 
data on which to found his inferences—^he ought to be skilled in mine¬ 
ralogy, that he may know the proximate constituents of rocks Of the 
general results of chemistry he must not be ignorant, and he will find it 
a great advantage to be expert in chemical analysis The organic remains 
entombed in the strata, will fnake constant demands upon him for a 
knowIed[^ of zoology in all its branches, and in partiiular hd ought to 
]>osses8 such an intimate acquaintance with those nice distinctions which 
t onstitute specific differences in concbology, as of itself requires the study 
of a whole life, and such a profound knowledge of comparative osteology, 
as enabled Cuvier, from the examination of detached bones, to remodel 
the entire skeletons of animals of unknown genera* such is the baxmony 
of proportion, the adaptation of means to ends, and of parts to uses, which 
the wisdom of the Creator has mauifesftd^m the structure of oiganic^ 
bodies The^ geologist ought moreover to be a botanist of the highest 
ordpr, and in the most extensive sense of the term. lie ought to be 
alj^e not mcrelji^to refer a plant to its place m some artific^ system, by 
«[)unting its stamina,—a process which he full ranly, if fver, have an 
opportunity of applying to t^e fossil vegetation of former worlds,—he 
ought to triable, iiom the examination of a stem, a leaf, or a seed-vessel, 
to detirmine the natural group to which the plant belongs, and by pointmg 
out Its habits, to throw light on the circumstances under which the stratum 
contaiumg li was deposited. He ought, moreover, to he a good draughts¬ 
man, and a skilful practical surveyor. Acquirement so vaned and 
extensive as these are attainable by few, and yet^uch^may be done in 
geology with a Teif limited proficiency m these brandies of knowledge* 
Without a very profound acquaintance witLany of them ire may master 

VoL T1 B ^ 7 



2 


A POPULAR COURSE OF GEOLOGY. 


all the facts of the science, and all the inferences deducible from them, 
and w licit 18 more, >yc may be quolitied to institute active ongiual research, 
and to enroll our names on the list^of those who have added, by their 
^Klcov^ies, to the sum of human knowledge,,—^for geology is a science of 
obaerv-ation. It is, moreovei, a young and advancing science, many of 
whose data remain to be coIUh ted, and in tlie coll&tion of them there 
are few ^ho caiinpt assist When we know about a dozen of the most 
common, simple npueials,—i^hon Hie can recognise thqir ODinjimations in 
locks,—when we know the teclinical terms of the gK^ience, and can dis¬ 
tinguish crystalline from sedimentary, stratified fionf unstratified roSks,— 
and when wc knoW the ordci in which tjf stratatomposnig the earths 
crust succe(*d each othei, we are qualified to examine natuie for ourse^es, 
and to study geology, where it is best studied, in the field. We require no 4 
the expensive obseivatory or laboratory of tlie ustionomei or the chemist, 
—cill wo w.int is a good hammer, and a strong arm to use it,•active legs, 
a quick eye, and suific lent ccynmon sense to cnabld* us to reason upon 
at \\e pee For the lest we may trust to the assistaqpoof our fcllo^v- 
lalK>uic*i'*^»^ and to that community of feefing fiy which they are ever ani- 
m ittcl, for geology is eminently a social science, and the great an<#rapid 
ad\<inccs which it has made ivithm the last few ydlus, aie in^a great 
measure to be attiibuted to tbht division of labour, ^iid that mutual 
f o-operation which can only be cfFected by numliars acting ii» concert 
“'Fhese volumes,*' says Mr Murchison, speaking of the Tran^nclions of 
the Ge(^ogtcal Society of London^ “ must ever he valuable as the hue 
locoids of our scientific progress, but gieat as may have been the acquire¬ 
ments of thou authors, few indc*ed are the memoirs winch have been 
c' iupletcd without the aid of othei distinguished fellows of the society, 
who, eath ii^the branch of natuial knowledge foi which he stands pre¬ 
eminent, tomes to the assistance of *his wandering associate, ai^ enables 
him to clothe his* memoir in an ajlliropnate dicss For wdiere is the 
woiking geologist who, unassisted, can unravel the delio.ite and obscure 
complications of fossil organic structure^ Do his fossil shells require to 
be identified, has he not the assistance of a Sowor^y? and if these types 
of a former state of nature call for a comparison with existing species, is 
not a Brodenp ever prompt in affording him th« result of experienced 
discernment, and m unfoldifigthe riches of his unrivalled cabinets^ If 
he meet with difficulties m the determination of Mammalia, are not a 
Mantell and a Chfit at hand, to explain their relations and define their 
characters? ' Or if bewildered m the obscurity of fossil vegetation, is 
be not assistld by a«Lindley^ Have not, in fine, a Tufner, a Proutt a 
Faraday, and a Ilerschel been willing mstruments in enabling him l!B 
explain those laws of chemical change, without which the req^ndite parts 
of the science might have remain^ m utter darkness? Surelji every 
contributor to our Transactions will acknowledge with gratitude the aid 
he may have received from several of our most gifted members, who, un¬ 
ambitious of personal fame, have been contented with the delightful con¬ 
sciousness of bTfing sj^ro, though silent, instruments m urging on the 
nAvance of truth. It is this kindly principle of co-operation, this true 
latent heat of^the Geological Society, so ready to mamfest itself on every 
occasion fitted to call it foifh, which, warming and vivifying our en#ea- 



-A FOPUliAR COURSE OF QGQLOOY. 


3 


vours, giTOs to our proceedings their consistency and their strength, and 
enabling us to grapple >nth our hundred-^heuded science, constitutes the 
mainspring of our prospenty*" ■ 

If geology yields to astronony in the sublimity of the objects of ivhicV 
it treats, and iS being unable to bring its truths within the pale of 
mathematical demonaffation, it possesses this advantage, as a science for 
popular study,—^that it presents them to us in a more palpable shape. 
One of thesiirgif, and hardest lessons which we have* to learn of the 
astronomer, is to di%::ard impressions founded on wMat we deem the 
evidence of our sensecT Misled by these, we have been accustomed to 
consider the earth as at rest, and the sun as making a daily circuit round 
it. X^e astronomer demonstrates the contrary, and corrects our notions 
a# to the relative size of the celestial bodies He determines the figure 
of the earth, and the form of the orbit in which it moves, and ascertains 
the velocity of its daily and annual motion He determines the magnitude 
of the sun, and its diStauce from u|, and^h^ws us other planets revolving 
round it, iiitk tl^eir attendant satellites, and obeying the same laws 
which regulate the motions^of ttat which we inhabit He pdgties his 
dibcovdhes to the utmost verge of the visible creation, and, by the aid of 
poweid'ulpptual instruments, resolves those twinkling points, which we 
call the fixed stacs, into groups of 6 un% moving round each other in 
mystic iance," and. he demonstrates th^t those laws of gravitation, 
which re^^tilate the fall of bodies on the earth, are universal laws, which 
are obe 3 ^ed in the remotest system of norlds within the reach of mortal 
ken lie can calculate, not only the motions of tlie bodies composing 
the planetary system, and point out their relative positions for any 
period of past or future time, but he can predict, within a few hours, the 
return of those mysterious w^ideiors, whose course extends into the 
regions of space, fiir be 3 oiid the remotest planet of our sygteni, and 
whose periodic times are mca!!iUied,*not by days, but diy years It may 
be w 1 :]l said that in all this there is an overwhelming sublimity Tlie 
distances treated of are so immense, and tlie time required to complete 
some of the celestial so vast, that they elude the grasp of our 

c ompreheiision,—we may talk about billions and trillions of miles, and 
m 3 riuds of years, but wje have scarcely a less vague conception of them, 
than we have of infinity of spac c, and etenuty of time Geology, on the 
contrary, appeals directly to our senses She lays open the ground on* 
which we tread, and convinces us, that the vast secular penods of the 
astfononiei, which, with him, are mere abstract arithmetical ^truths, winch 
^8 cannot prove to have had an actual ei^stence,^ may gll have been 
required for the production of those changes on the surface of our globe 
of which ewe witness the monuments She proves tliat our present 
continents, with the most elevated of their mountains, were formed at the 
bottom of the ocean, and that our hardest rocks were once sand, and 
gravel, and mud denved from the wearing down of land no longer in 
existence She points to a bed of rock, a few feet in thickness, teeming 
with the remains of organflc fife, and, from the succes&we generations of 
individuals which it contains, and from other indications, into which 
will not at present; enter, proves that a very long period must have been 

• Murchison's AnniverMir 3 of thp Geol^eal SoeMtp^ 
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required for its formation. She then conducts us through a rust series 
of similar sub-piunne deposits fiye or six miles m depth (how exposed to 
our view will he ‘explained hereafter) abounding with ^e remains of 
plants and animals, and containing, not only the relics of successive 
generations of individuals, but of successively crewed races, each group 
of strata having its peculiar group of organic remains. She unfolds, 
page after page of this great book, this wondrous record of the changes 
our earth has undergone, and of the tribes of beings by if hiclp it has been 
peopled during a* series of periods, of long but unknown duratioi^ before 
it was inhabited by man She first leads us to those formations now in 
progress in which he and his works ari*^ imbedcf^, together with the 
remains of this contemporary species of^plants and animals. Thitupage 
of the world’s history is soon read. • 

Mon IS found to be but a creature of yesterday, compared with the 
globe he inhabits, and with the other beings with which "it has been 
peopled The very species cf plants and animak nbw existing are found^ 
to liave been called into being before him, for their a'cihains occur •in 
older, that is in deeper bti«ita The refnainS of existing species are found 
to Im* giaduallj intermixed with those of species that have vanished from < 
th( face of the earth Tlie proportion of extinct species increases ^ we 
descend We come to lower b^ds still, in which not csily extinct species 
oct ur, but oxtmet genera The forms of organic ^ife recede tnore and 
more from existing types, and tlie^ dimmish in number in 1;he lower 
rocks, till, at last, we lose all traces of them entirely During our 
progress through this vast series of rocks, evidently of submarine forma¬ 
tion, we meet with others bursting through them, which are as clearly of 
Igneous origin, and derived from below The lowest rocks we meet 
with are of |his igneous character, and contain no organic remains It 
may be that we liave reached the records of a period when theGtvorld was 
unfit for the suppfirt of animal and fegetable life It may be that the 
earlier pages of its history have been torn out, and that the rodks m 
question once eontdined the reiriams of still older races, but that all 
traces of them have been obliterated, by the fusii^n to which the rocks 
have been exposed At all events, we have reached the dark ages of the 
earth 8 history, and w^e close the hook With speculations on the cieation 
oi the world,—on the modetn«vhich it was reduced from a chaotic stat^, 

* -—and of the causes which gave it its present figure, we haare nothing to 
do They were favourite themes with the geologists of former days, 
whose wild Reveries threw a discredit on the science, from which it was 
long m recoi^ring, even aft^r its votanes began to walk in a more sofi^ 
)>ath The cosmogonists, as they arc called, applied themselves to the 
invention of modes m which worlds might be created, with m industry, 
which, if applied to the observation of phsenomena in the world around 
them, might have led to important knowledge But that was too humble 
a task for them. They preferred the field of imagination, and all their 
labours in that field tended but to bring chaos back again. * In contem¬ 
plating their wovlds, it w^ouldseem as if nature's journeymen had made 
^m," and had not Aade them well." And yet they arrogated to them¬ 
selves a command over all the powers of nature, and they were not 
spanng in theAr use of thenH They made the gloW solid or hollow,-— 
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they filled it with water or matter in a state of fusion, as it suited their 
purpose,—^they changed its axis of rotation at p]easuref--4ind when they 
were m difficuilties they called in the aid of a comet, sometimes to produce 
a deluge, sometimes a conflagration 

But the day f(v this mode of philosophising passed away, and 
geology, for the last half century, has been a science of observation and 
induction, not of inventionk. Geologists now wisely limit themselves to 
an inrestigation of flie crust of the earth, and vast as a^series of deposits'* 
five ortfix miles in tlhfkness may appear to us, the proportion it bears to 
the diameter of the earth is only as 1 to 1600 The paper covering a 
globe sixteen inches in diamete*;}, is nearly thick enough to represent it 
The venes of rocks containing Organic remains is found to rest upon 
rocks which are destitute of them, and which boar evident marks of 
having been m a state of fusion The lowest rocks we meet with are of 
this Igneous character We know that lower still subterranean fires are 
•an full activityi^ giving ri8e to volcailoes dhd'^* earthquakes, and, fiom the 
gr^at areas over i^hich the s]^ocka of the latter are simultaneous&y felt, it 
18 probable that the source of internal fire is deeply seated Tne mean 
density of the earth«has been ascertained to be twice as great as that of 
the rdtkfiPdt the surface, and supposing the intciiorto be composed of 
matenals equally Compressible with thqse 'of which the crust consists, the 
pressure tp which the^ceiitial parts aie s»ubj(‘ct would cause the mean 
density to be much higher than it is found to be A large jiortion of 
the interior must, therefore, be occupied by cavities,—oi must consist of 
less compressible materials than the rocks ol the surface,—or there must 
be some expansive force within, capable of counteracting the effect of 
pressure Central fire may be tins counteracting foice This is all we 
know of the»intenor of the eartfi, and^ perhaps all we ever shall know 
Astronomers have declared, that they Ctin discover, in the Jlanev'iry 
syste^, no evidence of a period w^lien it differed materially^ fioin its 
present state They do not deny that it had a beginning, but they tell 
ns that they can discover no tiaces of that beginning, neither can they 
see any prospect of an 6nd He who made it can doubtless destroy it, 
but its destruction will arise from causes unknown to us It contains 
not within itself, as far lis our observations extend, the seeds of its own 
dissolution, for it has been demonstrated* that all the pertuibatiuiis , 
which can produced in the orbits of tlie planets by their mutual 
attractions are periodical, and range within certain liinits, slowly increasing 
dupng a long lapse of ages, then, as slowly diiiiinishin^ and never 
deviating widely from a mean state The Inaehinf, themore, having 
been created and set in motion, and liaving been so constructed os to be 
capable of cfhitmuing its action through all eternity, may have been left 
to itseff, without the further active interference of its Divine Author. 
The researches of geology -ead to different conclusions We find that 
our planet ban been subject to great and repeated changes, that there 
have been clianges m the cqnd&tion of the earth, accompanied by corres¬ 
ponding changes in organic bodies, adapting ttem to those altered 
conditions. It is tme, that in his investigation of the crust of the globe* 
the geologist is as little able as tbe astronoi^er to pcrceiise evidence ojF 
the beginning of tilings It is even doubtful whether he is able to carry 
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back his researches to the commenceiiient of organic life« though the 
paucity of remains in the earlier fossiliferous strata appears to favour the 
conclusion, that the still older stratified rocks, which contun no organic 
remains, were deposited when the ocean was destitute o£ living beings 
It is, however, certam that we repeatedly see the tfbmmencement of new 
races, and are obliged, again and again, to have recourse to a supreme 
Intelligence andh creative Power If we examine the jnarme remains 
of the strata, we Hud that whole genera of shells, which in the present 
seas arc most abundant in species, were not in existence till after the 
chalk was deposi^d Other genera again originated about the middle of 
the senes, and soon became extinct, beil^ represented by no species in 
the tertiary strata, that is, the strata* above the chalk ThesC^new 
creations supplied the place of other races which penshed, for some 
genera ^arc pcculiai to the lower gioups of rocks, not a single species of 
them occuirmg higher in the series than the coal sneasurcs. There are 
a few, and but a few, genera which, commencing m the lowest fossiliferous^ 
6 trata,<^ave endured through all the* changes to whtch the earth fias 
been subjec t, and have species existing in the present seas The ghanges 
which occuircd m the organization of fishes appear .to have been greater 
and more rapid, and exhibits i\jder diilcieiice between tllbse*found 
above and below the chalk than is observable m th^ case o^ molluscs. 
For fulici poiticulais on this head we refer our reialeis to tlic ^per 
recent Researches in Geology," m our second number 

The same proofs of organic changes are afforded by the study of 
fossil botany The formations containing vegetable remains may be 
arranged, accoidmg to Professor Heiislow, m four groups, representing 
epochs, during any one of which no very marked difference is observable 
m the general character of the vegetation, but between any^two of these 
groups the change is striking and decided, most of the generif being dif¬ 
ferent, aicd non« of the species alike The character of the fossil 'vegeta¬ 
tion of the earlier epochs is also such as to warrant the conclusion, that 
the plujpits of that epoch grew under a climate both hotter and mojster 
than that of any part of the earth at present, and, since even in Arctic 
regions, the fossil plants aie analogous to those now growing under the 
tropics, it seems probable thak light as well as lieat were formerly more 
equably difihsed 

We can scarcely be said, at present, to have sufScient data for 
determmii% w^hat were the animals inhabiting the land while the earlier 
strata was ^mg deposited^t the bottom of the sea. Itswas at one ti^me 
supposed that a gradual de> elopement of organic life might be traoed 
through the senes of formations fiom infenor to higher tnbes, from 
beings the most simple to those of the most complex strucflire It was 
thought, for instance, that the lower strata contained only the remams of 
amruals without a vertebral column, such as molluscs and crustaceans.* 
Of the former, the oyster and the whelk may be adduced as familiar 
examples, of <the latter, the lobster and the shnmp It was supposed 
•4hat marine vertebrdted ammals did not exist till after the coal-fbnuatioii 
was deposited, nor oviparous reptiles, such as lizards, and turtles till a 
somewhat la^er epoch, and that warm-blooded animals and birds were 
not created till after the chalk was deposited. But these views have 
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been greatly modified by reeeut discovenes The mference as to the 
non-existence of fishes, resting, as it did, upon neg^tire evidence has 
been entirely subverted It is now ascertained that their remains occui 
in strata of aft ages, each group of strata being characterized, accordifig 
to M Agassiz^y pegulianties in the structure of its fishes, and though 
the remains of replies have not yet been found so low as the coal forma¬ 
tion they have been traced down to the magnesian lime^one, immediately 
above it; which gipes to them a higher antiquity thi^n till lately they 
were supposed to possess. Again, with respect to the remains of warm¬ 
blooded ammals, five^aws, belonging to at least two species of a small 
animal resembling the didclpl^, or opossum, <uid al9but the size of a 
mol^ have been fbund in the c^careous slate of Stonesfield, in Oxford¬ 
shire, a stratum considerably below the chalk One fiu't of this kind is 
of more value than a host of negative evidence, and it is triumphantly 
appealed to* by those geologists who epptend for the uniformity of the 
course of nature freftn ihe eailiesi epo^hs^ to the present time It is 
evident, they «djj; that some of our oldest rocks have been derived from 
the Taste of pre-existing ]*ftid, and, as that land appears to h^e been 
clothefi with its appropriate vegetation, we have no right to suppose that 
it w^s i^estitute of* its appropriate animals A great ocean like the 
Pacific, interspersed, like it, with small islands appears to have pre¬ 
vailed, dunng the formation of the older strata, over that part of the 
Northerly Hemisphere in which are situated those countries wJioso 
geology has been most explored Small oceanic islands do not, at the 
jiresent day, contain many mammalia, while they arc wholly destitute of 
the larger kinds, and the discovery of such remains, in an oceainc 
sediment, after its conversion into dry land, must be an event of very 
rare occurrence, for however jabundant mammalia might Jje on some 
distant ciyiTinent, by the rivers of wlfich their carcases would be drifted 
down, yet before they could be flG&ted out far to i^a, they would be 
almost certain to be devoured by the carnivorous monsters oPthe deep, 
end even supposing them to escape this fate, the chances are very much 
against the discovery qf the spot where tliese rare remains are concealed 
after the bed of the ocean shall be laid diy 

Allowing to this argument its due weight, we must observe, that 
there are certain tribes of mammalia (asstlfe whale and the seal) which 
are peculiar,to the sea, and the imbedding of their remains in the* 
sediment of a great ocean would be no uncommon event Yet no traces 
of their remains have hitherto been found in the strata belovf the chalk*. 
The absence thirofore of the remains of marine, as lyell as terrestrial, 
fbammalia, appears favourable to the conclusion, that this order of 
animals w^ not created unfil an epoch compai:atively recent, though 
that ^>och IS proved, by the Didelphoid remains of Stonesfield, to have 
been more remote than we fonnerly supposed We must, likewise, 
observe that there is a local deposit, older than the chalk, but more recent 
than the Stdnesfield slate, pnncipally confined to the Weald of Kent and 
Sussex, and thence namedPthe Wealden, which, from fti assemblage of 
fossils, (denved, with few exceptions, from land and fresh water) appear 

•The bones found in the WeaUkn, and to Cetacea, are referred by Cuvier and 
described by Dr Buckland as belonging Muitelrto aomc unknuan Sa-urian, 



8 


A POPULAR COURSE OF QKOLOGT 


to hare been deposited at the mouth of a nver, and^ from the extent of 
the formation, that nver must haye 4|;rained some lai^e continent Aere, 
tl^n^ we ought to find the remains of mammalia if that cI^uds of animals 
lyere as abundant in the world then as they were at a subsequent penod. 
But though this deposit has long been under t]^ examination of an 
eminent geologist, celebrated for his skill m comparative anatomy, not a 
trace of such ren^ns has yet been discovered On the contraiy, the 
Wealden exhibit^ a most cunous group of animalo as* iithabiting the 
shores and waters of the nver which lifted do\w their remaiijs, and 
indicates an extraordinary developement, during t^t era, of the saunan, 
or lizard family * They seem to have pqi^essed earth, and sea, and air 
Inhabiting tlie sea, there was the ichthyosaurus, a creature intermediate 
between a crocodile and a fish,—Shaving the snout of a dolphin, the hedd 
and teeth of a crocodile, the doubly concave vertebrae of a fish, fitting it 
for rapid motion through the water, and, instead of fins or feet, it had fimr 
paddles, like those of a turtles while Aearly allied to it in structure was 
the plesiosaurus, one species of which h^ a Ipng neck kkd the body of a 
serpent ^ These creatures appear, from their structure, to have been con¬ 
fined to the sea, and never to have appeared on dry land, but thefe were 
amphibious saunans, of the crocodile and alligator families, frequenting 
the rivers and estuaries, m company with tortoises and turtles, and there 
were pterodactyles, or fiying saunans, together wj^h a great ^anety of 
gigantic terrestnal saunans, the lord of whom have*' been the 

iguanodon, a creature pr^u^'Uiiccd by Cuvier to be the most extraordmary 
that had ever under his consideration. It was an herbivorous 

lizard, of '‘^^ossal proportions, for it must have been seventy feet long, 
*^^12 -*5^116 feet high In some respects its teeth bore an analogy to those 
of the Iguana, a small species now^ inhabiting the West In|^es, hut it 
differed from all other herbivorous lizards, either fossil orirecent, in 
having cl^pwed its* food, as appears by the manner in which its teeth were 
worn, whereas other herbivorous lizards nip or crop theirs, and si/fellow 
It without mastication In short, durmg the Wcaldcn era, there were 
lizards tmee the size of the largest elephant or xhiiioceros, approaching 
them in the character of their dentition, and apparently occupying their 
place in the economy of nature ' 

* But whether mammalia Existed during the earliest epochs of the 
world of which possess geological monuments, and were contemporary 
with those ^anne animals imbedded in the lower strata, though, for the 
reasons above stated, their remains have not yet beep discovered^ or 
whether thejr weremot credted till a later period, though still before t^e 
deposition of the chalk, it is certain that dunng the tertiary era, when 
their remains were abundantly entombed in the strata, we oan trace the 
introduction of new races even of them. The remains of the laftd qua¬ 
drupeds imbedded in the olden tertiary strata, ore exclusively those of 
extinct genera. In the deposits of a more recent peno4 we meet, in 
these northern ]atitudes, with the remains of extinct species of genera 
now existing, but exiting only m warm climates, such as the elephant, 
•Amoceros, hippopotamus, &c. These are found to. he gradually inter¬ 
mixed (in tho ascending or<|er of the strata) with the hones of mammalia, 
identical lu species with those now living under the present climates of 
Europe, till at length ue come to peat bog» and alluvial deposits, m 
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which human remams occur, mixed with those of animals now living in 
the countries where the remains %re found, together with a few which 
have hecomoi locally extinct, within the histone period The animals 
that have bectfne locally extinct in Bntain are, the wolf, the beaver, aEhd 
the wild boar * The^reat fossil elk of Ireland, now universally extinct, 
perhaps continued to exist in that countiy after it was inhabited by man 
It IS doubtful whether the elephants, hysenas, tigers, , whose remains 
are so abundant tn gravel and m caves, inhabited ^Europe after the 
humsDi era In thd^ cases where their bones occur m caverns, mixed 
with the bones and works of men, theie is often evidence that the latter 
ivere introduced after the former, and in no case is fliere clear evidence 
|haf they were deposited simulftineously It is a very rcmtirkable circum¬ 
stance, that not a single bone of any of the monkey tnbe has yet been 
found in a fossil state, though so many hones of elephants and other 
inhabitants of the iiEune climate as the monkey, have been disinterred in 
Europe This would ^almost ledd to «th« conclusion that the class of 
animals most rdl^emhling spin in organization were created ne^orly at the 
same^ime with him. It is needless to adduce proofs of the rec€ht intro¬ 
duction of man upon the earth It is a fact admitted by all geologists, 
eveif by*those who contend that the existing order of things is but the 
last linlj^ of a chSiin of events derived fe-ora laws now in daily operation 
The mo^t able and 9 trenuoiis advocate <^f this doctrine asserts, that the 
real difficulty consists in tracing back the signs of man s existence upon 
the earth to that com 2 )aratively modem period when species, lus con- 
temporanes, began to predominate. 

The absence of human remains from the older strata cannot be 
accounted for as m the case of the quadrupeds of the land, by the rare 
occuiTence of the circumstances which would cause them to be imbedded 
in submflnne sediment “No inhabitant of the land,” saysa Mr Lyell, 
“e^^poses himself to so many dangers on the waters as man^ whether in 
a civilized or a savage state, and there is no animal, therefore, whose 
skeleton is so liable to become imbedded in lacustnne and submarine 
deposits nor can it* be said that his remains aie more perishable than 
those of other animals, for in ancient fields of battle, as Cuvier has 
observed, the bones df men have suffered as little dec^*nposition as the 
bones of horses, which were buried m ftie same grave But even if the 
more solid ^arts of our species had disappeared, the impression of their 
form would have remained engravett on the rocks, as liav^ the traces of 
the tenderest 4euves of plants, and the soft integuments of many animals 
Works of art, moreover, composed of the fnost iitdestmdtible matenals, 
would have outlasted almost all the organic remains of sedimentary rocks 
Edifices, %nd even entire cities, have, within the times of history, been 
huned under volcanic ejections, submerged beneath the sea, or ingulfed 
by earthquakes, and had these catastrophes been repeated through an 
indefinite dapse of ages, the high antiquity of man would have been 
inscribed in for more legible characters on the frame-work of the globe, 
than are the forms of the ancient vegetation, jrhich once covered the 
islands of the nerthem ocean, or of the gigantic reptiles which, at*itill^ 
later periods, peopled the seas of the nor|hem hemisphere*.*' 

• Pnnctplca nf Geology y 'oI i,, p. 211. 
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It can Boarcely, we think, be denied that the facts above enumerate^ 
point to Bomethmg very like a progressive developement of organic life; 
though they will not support the doctrine to the eictent contended for a 
fiw years ago, and though the terms in winch it was awounced might 
be open to objection* It is possible to repudiat^^ the Monstrous and 
absurd notions of Lamarck, respecting the transmutation of one species 
luto another,—^it ^ possible to admit that hshe^ reptiles, and mammalia 
occur, respectively, m older strata than was supposed at fhb time Sir 
Humphry Davy wrote his Consolations in we may adnjjit the 

absence irom the coal strata ot fungi, lichens, and j^osses, which are the 
simplest forms of flowerless vegetation, end the presence of ferns and 
Lycopodiacem, which ore the most highly organized of the cryptogamic* 
plants,—wc may admit that the monocotyledons t of the same period 
consisted of the most highly-developed of that class of plants, and that 
It was not destitute of its dicotyledons :|: It may be true that an ortho- 
ceratite or a nautilus, though they have no back4)Gne,arc, for the purposes 
for whic|| they were designed, as perfj‘ct in. their organtzatiou as an 
elephunft or a crocodile, and that palms anti bread-corn, though they 
have but one seed-lobe, ore not inferior in dignity to an oak and aiiettle 
winch have tyso and yet, admitting all this, we may contend ewith 
Professor Sedgwick, that a doctrine may be abused and yet contain the 
elements of truth,—that it is one thing to refute it, and anotbef*to point 
out the errors and overcharged statements of its supporters * “With 
rtfcreiice," he says “to the functions of the itulividual, one organic 
structure is as perfect as another, but 1 think that in the repeated, 
and almost entire, changes of oigamc types in the successive formations 
of the earth,—in tlie absence of nfammalia in the older, and tin ir rare 
ocxjurrence (and then in forms entirely unknown to us) in ^he newer 
secondary^ groups,—^in the diffusion* of warm-blooded quadrupeds (fre¬ 
quently of unknown genera) throu^ the older teitiary systems,—in 
their abundance (and frequently of known genera) in the upper poftiou 
of the same senes,—and, lastly, in the recent appearance of man*on the 
surface of the eaith, now umversally admitted,--^n one word, from all 
these facts combined we ha>e a senes of proofs, the most emphatic and 
convincing, that the existing order of Nature is not the last of an unin- 
^terrupted succession of mere physical events, denved from causes now in 
daily operation, but on tlie contrary, that the approach to the present 
system has been gradual, and that there has been a progressive deve- 
lopemcnt of organic structure, subservient to the purpose^ of life § ** 

While these ch^ges w0re taking place m the organic world, changes^ 
as great were taking place in the inorganic Land was converted into 
seu, and scti into land, and land again into sea The sameiportious of 
the earth’s surface have been subject to repeated oscillations, so as«to be 
alternately above and below the ocean level We have alieady alluded 
to the mdications of a change of climate, discoverable in the crust of the 
globe We shall not at present enter int^ a detail of all the evidence 
on which this rAts, it to say, that ftom the testimony of the 

isi^dded organic remains, it appears that, during th^ formation of the 

* Plants whose fructification is c^cealcd. $ Plants having two seed-lobes. 

•f Plants liaving only oue seed-lobe § Sedgwick's Anuiversarj Address 
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older strata, a tropioal, if not an nltra-tropical, dimate preTailed over 
the northern hemisphere, and that even at a period so comparatively 
recent as the^mmencement of the tertiary senes, a very high tempera¬ 
ture existed cmp what are now the cool regions of Europe, when a great 
part of Englaro watP yet beneath the waves, when her mountain-chains 
formed a cluster of spice islands, haunted by the crocodile and the turtle, 
and whei^ pn the spot where London now stands, the nautilus ot the 
tropics, spreading lis sail to the breeze, was the only representative ot 
the fleets that crowd her jiort. But if the earth’s crust furnishes ih 
with evidence, that eat and repeated changes have taken place in the 
organic and inorganic world,*^t furnishes us mth proofs no less clear, 
^haf great epochs of time elapsSd while these changes were in progress,— 
epochs so great that we are tempted to connect them with the secular 
penods of astronomy to which we have before alluded. There is, how¬ 
ever, this difference between the pbenoraena of astronomy and geology, 
that in the fprmer we tiave a series of ftveSits recurring, in a fixed order, 
after the lapse* of fixed -ijitcrvals of time, whereas in geolo^ (if we 
except the interchange between land and sea, and the recurrence of 
volcamc action after long intervals of repose) we have no evidence of 
the tep^tition of a single phenomenon^ much less have we evidence of 
gcologi^ cycle!, 111 which the ^ame*events are repeated, again and 
again, m a stated <n*der, and at stated intervals We have proofs of a 
change fiom a hot to a colder climate, but we have no proofs of a 
change from a cold climate to a hotter Whole orders of fishes charac- 
tenstic of the older strata become extinct, and are succeeded by new 
races, winch in tbeir turn give place to others This class of vertebrated 
animals affords an unbroken record, fiom the earliest to the most recent 
geological* epoch, and the changes lyhich occur m it are more rapid than 
those wfiich take place among iiyrertebratc animals, but, a^we ascend 
m the senes of strata, we meet with no instance of the revii^l of any of 
the extinct genera or species By means of a series of geolo^cal monu¬ 
ments, w'e can trace the commencement and decay of the family of the 
Ichthyosauri, but oice extinct they reappear no more, except in the 
humorous sketch of Mr Delabeche* and, lastly, man becomes an 
inhabitant of the eaidh, but there is not ^ particle of evidence that the 
race had previously existed, though al some very remote penod, an4 
had been destroyed to revive on the completion of a great geological 
cycle. Again, to use the language of Professor Sedgwick, each forma¬ 
tion of geology may have required a very long penod for its complete 
developcment' but, after all, the successive formations about which we 
speculate, however complex in their suhdivisons, are few in number, 
and after^eciphenng a scries of monuments, we reach the dark ages of 
our Iiistory, when having no longer any characters to guide us, we may 
indulge at will m the creations of our fancy We may imagine indefinite 
cycles, and on indefinite succession of phenomena, and m the physical 

* Alhiflioivtf here made to adithographic brethren, on a huro 4 |» skull, which he pro* 
sketch fromme pencil of that gentleman, nounoes to belong to one of the inferior 
entitled, “ Reappeamnee of Icbthyosaiin animals, on account of the msignificaUSeof 
—man only fonnd m a fossil state;” m the teeth, and the tnfhng powers of tlie ** 
whidi Professor Ichthyosaurus is repre- jaw, eetprcsbiug wondef how the creatuiv 
sented leeturmg to an audience of his procured its food. 
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'irorld 68 vreH as in the moral, we may have our long periods of febulous 
histoty. But these tilings belong net to inductive geology, and all I 
noi^ contend for is, that in the well-estabhshed facts brought to tight by * 
oiu* investigations, there is no such thing as an indefin i^ succession of 
phenomena*.'/ c • 

When the Copemican system of astronomy was established, and the 
earth, no longer regarded as the centre of the universe, was proved to be 
one of a system of (bodies revolving round the sun, the1][uestion naturally 
arose were the other bodies of that system habitable^dnd inhabited,rand, 
reasoning from analogy, astronomers were disposed tr answer the question 
in the affirmative It was true, that as regards the distribution of light 
and heat, and the intensity of gravitation, % very different state of things^ 
must prevail in most of those planets from what obtains on the earth; 
but seeing that e^cry part of this earth was crowded with sentient beings, 
possessing an organization so adapted to the conditions of existence 
assigned them, as to render tliaP existence a staffe of enjo|TOent, it ap¬ 
peared highly improbable that all the venety.here displayed should bS 
limited io one planet, and that all the others should be mere b^uiks, 
made only to be gazed at by us, and destitute of beipgs Suited to their 
respective states And when the modem researches of astronbmy 
extended to the fixed stars, sliOWcd them to be suns, like that which 
forms the centre of our system, and when it was fo^and that tl\py were 
arranged in groups circling round each other, the argument from analogy 
was earned further, and the piobability was inferred of each of these 
suns being attended by its s)stem of planets, with their satelhtes, the 
whole teeming with life under a countless vanety of forms, and under 
a countless variety of conditions Geology comes m aid of these con¬ 
jectures, by slit)wing that this our placet has existed under a different dis¬ 
tribution, (ff land and sea, of heat, and perhaps of light, from thSt which 
it at presept enjoys, and that, under these different circumstance^ it 
was not a mere blank, but was as much crowded as now with living 
beings adapted to the then state of things A contemplation of the 
variety of organization manifested in the world aroUnd us, cannot fail to 
excite our w'onder, but if we extend our researches to the remains 
entombed in the eartli's cru|t, our wonder will* be increased at the 
increased vanety we shall find^ and we shall be convinced that the 
existing sjstem of nature is but a part of what has been, {End that the 
whole visible«creation, past and present, may be but an atom compared 
with the invisible o . 

If we apply ouiselves fo the task of classifying organized bodies 
now existing, arranging them m groups as they differ from or resemble 
each other ui their structure, we find that those forms of ^h group 
which are most dissimilar, are connected hy a series of gradafions, 
separated from each other by the most mmute distinctions, and that the 
groups, whether we regard the larger or the subordinate divisions, are again 
connected by forms possessing some of the oha^actenstics of two groups 
There a^, however, carj^s in which the transitions are more abrupt; and 
when these cases occur we frequently recover, among the extinct forms 
of an ancient state of nature, those connecting links which are wanting 
* Aimwemry AddreBn-^J^roceedinfis of Cfeologtcal Sootety^ p. 305. 



A FOPULAIl COUBSIS OF OEOIiOOY 


13 


in the existing creation As instances, we xnay menthn the ichthyosaiun, 
before alluded to, as combining somj of the characten of a lizard with 
tliose of a fisb^ and occupying among saunans the place of the whole^and 
seal among mammalia, and pterodactyles which bore the same analogy to 
lizards, tlmt tftf hat^ow bears to mammalia The pachydermatous* 
order of mammalia, as existing at present, consists of but few genera,-— 
the elephant, rhinoceros, ^hippopotamus, horse, hog, tapir, genera 
possessing 1)ht slight resemblance to each other, and smgularly poor m 
speeie|i The tertidlr^ strata of the Paris basin abounds, however, m 
remains of extinct ai^mals of this order, supplying gradations between 
some of the above genera, an^^onnecting this order ^h others. There 
are, in particular, uhove forty Ibssil species of one division of it which, 
dbntaius only four hying species Similar instances might be adduced 
from other divisions of the animal kingdom, and others are afforded by 
a comparison of fossil and recent vegetation 

Thus existing &d<t extinct oiiganic«bqdi<^s can scarcely be said to 
belong to different systems^ but^must be considered as composing one 
great chain of being, formed on one general plan, agreeing, for the most 
part, in important points of structure, and differing only in minutite of 
detail And if, on examining the organization of beings whose functions 
we understand, uie discover a mechanisnihke the work of our own hands, 
but far iftrpassing in^ beauty, and excellence, and complexity any work- 
manship%)f man and if in this we see proofs of contnvance, of structure 
designed for an end, and that end accomplished, we not only discover 
among fossil organic bodies new and unexpected instances of this, but we 
have proofs that tlie same contriving Intelligence has been exerted at the 
remotest period to which we can trace back the history of the globe, 
ages, we know not how long, before the existence of the hupian race. 

Weifind, moreover, that with eVeiy change in the state oft the earth 
tlicre has been a corresponding ebatige of organized bodies, and thus we 
hav^ proofs, not only of an Intelligence adapting mechanisnt^to an end, 
but that the same contriving Intelligence has been manifested at succes¬ 
sive periods adjustuig* the mechanism to the altered conditions under 
which it was to exist. With what reverential ideas ought these views to 
impress us respecting that Being to whom all things owe their existence, 
eternal in duration, absolute in power, pcifect in wisdom, in goodness 
infinite, and how can we refrain from exclaiming in the language o^ 
Holy Writ, ‘‘ O Lord, how manifold are thy works, in wisdom hast thou 
made them all^ they shall perish but Thou slialt endure^, yea, all of 
Jtliem shall wax old as doth a gaiment, and as vesture shalt Thou 
change them, and they shall be changed, but Thou art the same and thy 
years have^o end." 

A’Te have now pointed out some of the leading facts which geology 
presents to us, and some of the lofty speculations to which they le^ 
and we have compared them with those of astronomy Before we pro¬ 
ceed to the details of the science, we shall offer a few observations on the 
advantages attending the ftudy, and we shall endeavour to remove those 
scruples which c^use many well-meaning persons to view it with 
unfavourable eye, as opposed to facts recorded m the Sacred Writings^ 

* Thick-skinned.* 
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TIIE SALT MOUNTAINS OF ISCIItt. 

a 

My object in turning out from the direct road to Salzburg# was to visit 
the Gmunden liuke and the salt mountains of Ischil, whic^ I was told I 
should find on its southern shore. The road, after baving Lambach, led 
by the Traun river, hy which the lake discharges itself into the Danube, 
and down which this salt is conveyed in large flat-bottomed boats. It is 
an extremely turbtflcut and rapid stream, and at one sjjbt, where is a high 
picturesque fall, a wood-shot has been constructed, down which thejboats 
glide with frightful^rapidity At the head of the bke is the village of 
Gmunden, where is a depot for salt, and large manu&ctory of casks, 
both belonging to the government I foi^nd here two German students, 
also pedestrians, with whom T kept company on to Salzburg We hirea 
a boat to convey us to the other end of the lake It was rowed by two 
men and a girl, there being scarcely any kind of manual labour from 
which the females of the lowir (lass in Germany are exempted The 
lake is«'^Amantically situated, having on tb^ castciii lide a range df 
mountains rising boldly from the watt r, and on the other a ohiin^aign 
country highly cultivated, and sprinkled with herr^haufls* and farm¬ 
houses Among the former was^the Traun Stem, which rises ^ibrftptly 
from the lake about two miles from its outlet It was a®blight looming, 
every object looked cheerful, and ray companions when out on ^he lake 
commenced a song about freihc^t and vaterlaud^ to an air that 1 brid 
often heard among the Germans of my own father-laud rciinsylvanin 
Suddenly the boat stopped, and the father of the ciew, rising up, sprinkled 
us with water, and with the usual ceremony of baptism gave us each the 
name of one of the surrounding mountains 

We lanAed at Ebens-sce, asmaU village at the southern end of the 
lake, and in reply to our inquiries, tbpy infonned us that the^salt was 
manufactuiad at this place, but that the salt-mines were several luil^s m 
the interior I had supposed that the salt was dug in a solid state from 
the mountain, and was therefoie suipnsed when they took us to a large 
building, in which was a shcct-iion pan about sixty feet m diameter and 
two in depth, with a busk fire kept up beneath Water was flowing into 
it from two huge cocks, and (W9Tkracii weie employed shoveling salt out 
from the bottom on to a diaining-board, from which it w'jis afterwards 
removed to small cone-shaped vessels, with holes at thd bottom for 
further draiifSng. In these it was suflered to remain unbl it became 
solid, when it was turned oi^t, and the moist end of the cone being (mt 
off, It was ready for liansportation Each lump contained about thirty# 
three pounds 

From Ebens-sec we followed the windings of a deep valiey for nine 
miles, when we ariivcd at Ischil, a pretty little village, frequented by 
valetudinarians for the beneflt of its salt-baths These are m a new and 
\erj handsome edifice, with a Grecian colonnade in front, and aninscnp- 
tioii^ /a sale ei sch wnma cAisfunt The salt ^mountains are about three 
ijvdes to the southwai^ of Iscbil They form part of a high and broken 
range extendmg eastward and westward and in the exterior are not to be 

* Tlio rritul; tu*eii of the titled propnetora* 
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distinguished from other parts of the range, the vegetation on every part 
being equally luxuriant. About half way to the summit^ we arnved at 
the residence of the superintendent, find having here obtained permission 
to enter the nflnes, were conducted to a house a few hundred }ards below, 
mid provided with suitable dresses Here is one of the entrances, of 
vihich there are twelvt in all they informed us that salt is found in any 
part of the mountain where they take the trouble of digging for it Our 
course aftex entering was*along a narrow honzontal gallery, openings 
occurring at mtervel^s, along which we heard the dasBiug of water at 
our fe<?t were also woSdeu pipes for water, with branches running off 
into the vanous lateral^ gallene^ Having pioceeded aequarter of a mile, 
we came to a halt just where sbpe bare logs rose in a slanting direction, 
li^m^ cavity whose depth we could not ascertain A guide straddled 
this log, and directing me to do the same, and hold on by him, he raised 
h)8 feet, and away we went, sliding, or rather dartmg down oft the smooth 
log, an^ excepting the glimmering li^t fiom our lantern, enveloped m 
tojal darkuesi^, ^llie guide kept himself upright, and holding fast to 
him, I piescutly found ufyself ^'deposited in safety on a heap^f soft 
earthy «and turned to enjoy the equal astonishment and fright of my 
companions • 

'VeVere now at the bottom of a chamber of irregular shape, but 
averaging about one hundred and fifty /eet lu diameter, and from four 
to ten fcot in height, *the ceiling in some parts being supported by blocks 
of sulphate of lime, piled up in tlic forir of rude columns The gavgue 
of the salt, if the word may be uA^d, is composed chiefly of a clayey 
earth, mixed up with irregular blocks of sulphate of lime the salt is 
mingled with these, usually in stiata of from six inches to two feet m 
thickness, forming, however, every vaiiely, shape and direction It was 
generally a reddish colour, and tliough mixed with impurities, very 
stiong The strata were very distinct on the ceiling of the chamber, 
which looked not unlike marbled paj>er, the salt itself presenting a great 
variety of colours, and its gangue scarcely a smaller number The sur¬ 
face of the salt presented to us was rough and honey-combed. 

We now for the ^rst tune learnt the mining-process, which certainly 
IS very simple, and sufficiently economical In the first place, a small 
chamber is foTmed by tfie pick-axe and shovel, and arrangements having 
been made hj means of pipes for conducting water to and from it, the ^ 
outlet IS stopped up, and the chamber is filled with fresh water, of wdiich 
the mountain-streams furnish them with abundance In & few weeks 
tbe water in tlfe chamber is saturated witb«salt, it is then let out, and 
Conducted by aqueducts to Ebens-sce, a distance of iw'clve miles, where, 
as I have already described, the water is evaporated artificially, and the 
salt i§ shipped for the store-house at Gmunden* When the chamber 
has become sufficiently dry, the workmen descend into it, clear it from 
the stones and dirt which have been loosened by the water and fallen 
from the cefling, and the chamber is then ready for another flooding 
The large chamber we w er^ ih, as the guides informed us, requires one 
month for the process of filling^ fifteen days mdfe for completing the 
saturation it holds eighty thousand German Emers, is filled four times 
a year, and has been in use thirty years i one hundrerf lbs of v\ater 
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furnish twenty-six and three-fourths lbs of salt. There are thirty-four 
chambers m all, in which two hundred men are employed, working 
night and day, six hours at a time * They work four dap in a week, 
and get forty-eight cents per week When the chambers are approaching 
so as to threaten a breach from one into the other,^the fiiftber encroach¬ 
ment of the water m tliat direction is prevented by a compound formed 
by the clay and pulvenzed rock, which is beaten against the wall so as 
to form an effectual barrier At intervals, m fhe decent of 4he moun¬ 
tain, aie three reservoirs, into which the water is successively dischaiged, 
I believe for tlie purpose of breaking the violence df the descent • 

There is a clCiin of six or seven ver^ beautiAl lakes m this neigh¬ 
bourhood, two of \chich we visited after Jeaving Tschil, and on the 29th 
August stopped for a short rest at Salzburg. Our consul at Vienna had 
described in glowing terms the beautiful scenery at Berchtsgaden, a short 
day's journey to the south of Salzburg, and as it had also a salt-mountain, 
I determined to pay it a yi^t , The);e are alsc^ sdlt-rnines at Hallcm, 
south from Salzburg, which I did not examine, but whiq]i Lwas informed 
are wmiced, and arc about as productive as l^ose of Iscbil 

Berchtsgaden is now comprehended in the kingdom of BSvaria 
The royal family wore there on a visit at this time * they had ^ust^heen 
inspecting the mines, and I iou^d many parts of the inferior ornamented 
in a fane iful manner, the richest crystals of the salt and gypsum having 
been collected and disposed so as to form grottoes, devices, &c f some of 
the foinier were large and perfectly transp«irent, but a deep red or brown 
18 the prevailing colour This mine Appeared to me to be richer than 
that of Ischil In some parts the salt forms regular solid strata, several 
feet in thickness, and so fiee from foreign matter as to be fit for use 
'Without any;punfying piocess In these places it is mined by the aid of 
gunpowder, find the guides, after placing us in secure places,*^lowed us 
to witness two mr three explosions Generally, however, the mine differs 
very littl# from tliat of Ischil We entered by a horizontal gallery, a 
quarter of a mile in length, and then came to branching galleries, along 
which pipes were conducted for filling the chg.mbers with water, or 
emptying them One hundred and ninety men are employed, and the 
yearly product, I w<is told, is eight thousand eye hundred and thirty- 
four tons • • 

\^From Silliman’s Journal 2 
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ACCOUNT OP TJiB UNROLLINGw an EGYJTIAN'MUMMY, 

wmi INOWmTAl mXlCES of the CU0TOM9y AND lUSUGlON, OP ' 

♦ ^TUK ANCIENT KCYPTIANa. 

By T J PETTIGREW, F.R.S, F S.A, &c 


One of the FfiAay ereliings so judiciously isrt apart by tl^e managers of 
the Royj^ii Institution for the communication of ur<‘ful knowledge, has 
lately been devoted to eonsideration of the mummies of the Ancient 
Egyptians, and a lecture upon tlijak subject was delivered %n the :27th of 
• May, by Mr Pettigrew, whose attention has been frequently directed to 
thi^* interesting subject, and the result of whose researches have been 
submitted to the public* The mummy unrolled upon this occasion was 
one purchased by Mr P at a late sale of Egyptian antiquities, consisting 
cf the collection made by the late •Mr his Bntmmic Majest/s 

Consul m Egypt* lecturer staged that he had availed himselftof the 
opportunity adorded by the R(>yal Institution to display the mumr^ to 
^he members and their numerous visitors, in obedience to the solicitations 
of several distinguished scholars and antiquarians, and had overcome his 
oysn scruples in appearing before his audience m a public character, 
believing, aff he did, thai such ancffoit inijght be found useful in exciting 
a spirit of mquiry into an object of intciest connected with Egyptian 
antiquities, and calculated to prove advantageous in assisting to demon¬ 
strate the certainty of hieroglypliical research, which he regretted to say, 
jiotMithstandmg the great advances made in the course of a few years, 
had not jet, in the minds of many, sufficiently established its claim to 
truth and au|henticity, and was still jtreated as being almcdJt wholly 
speculative c#id conjectural. Mr P, therefore, fflt peculiarly hil^py in 
the present opportunity of putting this subject to the test, m the pjesenoe 
of nearly all those t ^ho have been in any way distinguished for their 
knowledge of hicroglyphical literature, and whose labours have tended 
so much to illustrate this curious blanch of literary history, and to 
whom he was willing, on the present occasion, to submit the translation 
he had made of some of the pnncipal passa^s^depicted on the cases of 
the mummy, feeling satisfied with the decisioii of such competent judges, 
and deeming it of importance to show to those who may be sceptical on 
the matter, that when so many persons of known attainment» can be 
brought together tc^agree as to the mterpretation of the inscnptions, the 
bas^ upon which tliey are made must nece^arily and obviously be 
founded in truth, and, therefore, likely to lead to important and correct 
results Withsthese preliminary observations, Mr Pettigrew proceeded 
to consid^ the subject He abstained from entering into any considera¬ 
tion of the etymology of the word Mummy, whether it was to he traced 
to the Arabia noun mum, signifying wax, or amamum, a kind of per^ 
fume, as Salmasms describes it, but stated that he shou^ employ the 
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term on the present occasion as applying to the body embalmed^ and not 
to the embalming ingredients. ^ 

Mummy, it is well known, was, dunng the sixteenth century, 
oxtensirely used in medicine, and there were not wanting authorities of 
high character to vouch for its healing properti^ A^cenna, Serapioii, 
and otliers among the Arabian physicians, spoke loudly m its praise» and 
m more moderp times Lord Bacon, Kobert Boyle, and others, equally 
eulogized its virtues Lord Bacon declares* that * ‘ Munfnrjr hath great 
force in staunching of Mood, which, as it may be 4tbcribed to the mixture 
of balmcs that arc glutinous, so it may also partAe of a secret propriety, 
in that the blooh draweth man's flesh*^ And Boyle says it “is one of 
the useful medicines commended and igiven by our physicians fqr falls, • 
and bruises, and in other cases toot" Its introduction is attributed to 
a Jewish physician named Elniagiir, a native of Alexandria, who, it is 
said, was, as far back as the fouitcenth century, m the habit of prescribing 
it to the Christians and to lh<i Mahometans th«n fu the East, contending 
for Palestine The demand for it ga^c rise to the spurious inanufooture 
of nidmiaies, and the trafhc ceased in consequence of tlie importunities 
of a Jew engaged in these practices at Damietta, who, anxious rt5 convert^ 
a Christian slave to the Hebrew faith, proposed to liim as an^cvi^ence of 
the sincerity of his conversiorf, to submit to the aiic^put rite of circum- 
i ision To this the lioy objected, and was sul^equently il^treated by 
his master, whom he therefore denounced to the pacha, bj whom the 
Jew was thrown into prison, and fined in 300 sultanins of gold, this 
being icadily paid, the governors of other provinces, Alexandna, Rosetta, 
&c , levied a ransom upon all engaged in the commerce of mummies, and 
the Jews, to avoid a new oppression, discontinued their trade. Thus did 
mummy •ease to be an article of the Materia Medica, and not from any 
discovery of its ineflBciency in the cure of disease, to provegivhich, how¬ 
ever, the celebrated Ambrose Par^ published a treatise. 

tRc desire of immortality, Mr P observed, is most stronglj?’ rooted 
in the mind of man, and innumerable means have, in all ages, and under 
all circumstances, been devised to peipctuate»his memory after death 
[u no part of the world docs this principle appear to have acted so strongly 
as in Egypt, and its ancient inhabitants havu not only built huge pyra¬ 
mids, and erected might^ tl^mplcs and obelisks, covered with symbols, 
expressing, in bieroglyphical language, cbaiacters and events, but they 
have su(;peeded beyond all other ages and people, in preserving from 
decay the remains of their own fragile frames Tlie^extraordinary per¬ 
fection to which Jhey canned the art of embalming the dead is, perhaps, 
alone to be accounted for by refernng to their theology. Believing in 
the immortality of the soul, the ancient Egyptians concgived that they 
were retaining the soul witlun the body as long as the form of tthe body 
could be preserved entire, or were facilitating the reunion of it with the 
body at the day of resurrection, by preserving tlie body from comiptioif, 
and Herodotus says, “ The Egyptians the first that laid dowm the 
pnnciple of fhe . 4 pimortality of the hunfbn soul, and that, when the 
body IS dissolved, the soul enters into some othei^ animal which is bom 
at the samq time; and that, after going the round of all the animals that 

• Sffha Sjflvatum, Cent X , s 980 + Bojlc’ia Works, Vol. II p 451. 
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ioliablt tlie land) tlie wateTs, and the air, it again enters the body of a 
man which is then bom. This ciremt, they say, is performed by the 
soul m 3000 ysars*." 

There is alymdant testimony as to the antiquity of the practice of 
embalming) but the information possessed as to the period of its ces¬ 
sation IS hut scanty We have, however, tlie evidence of St Athanasius 
and St Au^stine upon th^ subject, and it is clear that«it was practised 
as late as the early phrt of the fiftli century The practice is distinctly 
alluded^o by these fa^^prs of the Church, who tell us that tlie Egjqitions 
exercised a process bj^whic\l the bodies were rendered as durable as 
brass; and St Augustine says, Ihe Egjqitians had a better idea of the 
resurrection of the body than ally other people “ Egyptii soh creduiit 
reiftirreetioncm, quia diligentcr curant cadavera moituorum morem 
emm habent siccare corpora et quasi conea reddere, Gabhara^ ca vocautf ** 
Among the anciqpt authors to whom we are indebted for accounts 
of the processes of embaldiing, must*be entiirmrated Herodotus, Diodorus 
SicUlus, and Pcfrphyiy Herodotus and Diodorus Siculus describe, with ^ 
most precision, the several modes of embalming, but Mr P statedthat 
it was impossible to reconcile all the kinds he had even witnessed to the 
division laid down by these ancient authois. Still it must be confessed, 
that their autlionty is of the greatest iraportince, for there is no one 
circumstaqpo mentioned by them as belonging to the piocess of em¬ 
balming which is not to be found, though perhaps not precisely in the 
order in wdiich it is described The time devoted to a lecture is insuffi¬ 
cient to dwell upon these particulars, it would inertly permit the lec¬ 
turer to state, that three principal modes J had beem enumerated, and 
these he bnefly referred to, in order that the kind which had been 
selected in die mummy, to he unrollqd on this occasion, mfght be the 
more readilj detected ^ * 

the the most expensive, the brain was extracted Jthrough 
the nostnls by the aid of bronze crochets, and injections of bitumen were 
afterwards thrown into the skull An incision was made into the left 
flank, from which the iiftestines were removed, then washed with palm 
wine, sprinkled with aromatics, and either returned into the body or 
placed in Vases called Canopic The body Mas then steeped in a solution 
of iiatrum for seventy days, at the expiration of which time it was washed, 
bandaged m cluths, and deposited in cases. 

In the second mode, the brain was not extracted, no incisiomwas made 
into the flank, bu4 the intestines were withdrawn per anum, after which 
inactions of oil of cedar and of natrum were thrown tnto the body, and 
it was steeped m natrum for the spccifled time Little beside skin and 
bone remaining, they were given to their friends without any further 
operatioh In the third mode the inside was washed with a liquor 
palled surmata (an infusion of senna and cassia), the body placed in 
uatrunl) and afterwards delivered to the friends 

Diodorus Siculus is paij);icular in his relation rei^ecjjng the funeral 

• Herodot H%^ hb fa, s 123. on this head, we must refer to Mr Petti-* 

+ Setmwe^ oxx. de Zavmis, cap. 12 grew’a Hisiary qf Egppitan 

Ijl To tiiQse of our readers who may be where the^ several parts dt the dinerexit 
anxious for more particular information processes arc minutely detailed. 

I c 9 
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cf reraouies of tho Egy[>tiaiis JIo tells that the expense of the first 
mode of burial was a talent of sjyer, (two hundred and twenty-five 
pounds English money), the second, tuenty min®, (sevepty-five pounds 
English), and the thud, a tiifimg sum not mentioned. But the mode 
bping selected, the fiiends of the deceased lea^fe the body with the 
eiribalmers to be prepared The body being Lud down, the scribe marks 
the. place for tlie incision on tlie left flank, nhich is then made by the 
cutter, or slitten, with an /Ethiopic stone Having don? 1;his he flies 
siw ay as fast as he can, loi even his companion^ ^ll the process of em- 
biilniing puisuc him, cast stones at him, ^nd egrse him, the Egyptians 
holding that whoever oftcied yioleiice, ^v^unded, or in any way injured a 
body of the same nature as himself, deserved their hatred The em- 
biilmers they esteemed noithy of honour and respect, and we learn that 
tJiey Mere familial with the priests, and went into the temples as holy men, 
without any prohibition Sfr P inlcried horn tins statement that they 
were an inferior kind of pric^lnfod Tfie incision*l)eiiig made, the embalmor 
remgyefe the intestines and other vise erg, all except thedieftrt and kidnej^. 
The intestines, as has been stated, are wasted with palra-wme, and then 
sprinkled with aromatics, sometimes returned into the body, ai?& some- , 
tim(‘s placed 111 canopic Viises Poijdijiyf lias handed clown texus the 
prayer m the name of the deteasi d, uttered hj the* einbalmc'is on this 
occasion It is os follows —"‘O thou Sun, ourjord, and aTl ye gods, 
who are the gners of life to men' aceejit me and receive me into the 
mansions of the eternal gods, foi 1 lia\e worsliipped piously, while I 
have lived in this world, those di\unties v\hom my paieiits taught me to 
adore I have e>or honouied those jiaieuts mIio gave origin to my body, 
and of other men I have neithei kilkd any, noi robbed them of their 
tieasiires, nor inflicted upon tlien^i any giicvous evil, but if^I have done 
auytluiig iiijuiigus to my owm soul, either by eating or dnnldlig anything 
unlawfully, this oflonce has not bc'cn committc^d by me, but what is con¬ 
tained in ihis chest," meaning the iiitcstmes, winch, according to this 
authoi, die tlicii tluown into the iiver Tlie mjections into the body, 
and the ap[)lRation of the ccdiia and other ifubstances, complete the 
pi ocess 

Accoiding to ITerodo(us^ Diodorus Siculus^ and other historians, the 
ancient Egyptians were a people holding truth and virtuous conduct in 
the highest estimation Then penal laws applying to cases of homicide, 
pai ncide,* peijuiy, adultery, lapc, &c, mark the high sense of justice 
entertained by them, and this is even carried to the vi^ige of the tomb, 
f 01 w e learn fronf Diodorus Siculus J, that upon the death of any cgie, 
the reflations of tlie deceased were obliged to announce to the judges 
(assessors forty-two in numlier) the time at which it •was intended 
to pertonn the ceremony of burial Tins consisted, m the firtt place, 
of tlie passage of tho deceased across the lake or canal of the de¬ 
partment, or name, as it was called, to which the» deceased had 
belonged Thi* >ury being named, the assessors assembled, and the 
court of inquiry vJfts open to all, so that any accusation might he urged 
against the defunct Should his hie have been bad,*the right of sepulture 

JhbUoth //}^tor,Iib i cs 01 De Ahsttnentta,\:A> iv cap. 10* 

* Lib 1 8. 92. 
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■wtts denied to him, which was c^onsidered as one of the greatest cdKi- 
Duties that could occur if, on the Contrary, the life of the (let east d 
had been well^'onducted and blameless, and that no lepioath could 
attach to his insmory, an culogium was pioiiouncod upon him, and he 
w^as permitted to be cAombed with all due honour Diodoius Suulus 
informs us, that m these eulogies no mention 'was ever made of tlu» 
race or fuiml;^ ^f the defunot, all the Egyptians Inung eoiNidered equally 
noble No one was exempt from this ordeal,—kings fts well us the 
ordinarjapeople were su^ijected to the same incpury,—those who during 
lif<» no one dared to repfbach, or av hose actions no one (l«ired to (|uostK)n, 
when dead were submitted to a ilgoious e\«imination, A public audu nee 
wd^gifeii to hear all accusations against the deceased inonarcli The 
pnests commenced by making his eulogy, and recounting Ins good actions 
If the general opinion ol the people as to the gox eminent and conduct 
of the luonaich correoponded with^that of the i>ricsts, the multitude 
poured forth thpir acclamations, but if tfie \ontrary, muimuring suo- 
eeed(cd and Diodorus Siculus ^ys, ttierc have not been w<intiug hisUikcs- 
of the denial of burial to a deceased sovereign, iii accoidanit with the 
'decision of the people • M Chanipollion saw in Bihaii-el-JVJolouk, the 
tomb of^a l^ing, iii which the sculpture had been del»iccd from one end 
to the othe 4 except*m those parts wheic wine sculptuicd the images of 
the queen, kis mother, dlid of his wife, which have Ikm n most religiously 
respected, as well as the hiei oglyphical legends relating to them JVf 
Chanipollion conceives this to have been the tomb of a king, condemned 
by the judgment aftei his dealh, and denied tla^ rite of burial* 

Mr Pettigrew illustrated this pait ot his subject by reference to 
some drawings, and to papyri, that had h(<m found within the cas(*s 
enclosing th^fnummies lie exhibiled•drawmgs of three funeial^boats, 
which are exceedingly cuiious, two of#th(‘sc wore lately fiundiased, at a 
verj higli price, for the British Museum , the tliird, discovered hythignor 
Passalacqua, in 1823, in a f.iraily scpuklual chamhei, in the Necropolis 
of Thebes, is m the collection belonging to tbe Piussiaii government, at 
Berlin These boats are all of similar construction, but tbe lattci 
appeared to be the most complete, and was tlieiofoic particulaily de¬ 
scribed Thf boat, or barf, is cut out of sji^iiaoie-wood, and measures 
tw’o feet, eight inches, and six lines, Frendi measure Tlie boat is fur¬ 
nished with a laige projecting portion of wood at the prow and at th(‘ 
poop In the centre is a male mummy extended on a sofa, or'table, of 
which the legs arcfbrim^dof the limbs of a lion^ this is surmounted by 
a canopy, on which arc inscnhed various hiciogljphicaf characters, and 
IS supported by six pillars, painted successively iii reni, black, wliite, and 
green At the head and feet of the mummy are two female figun^s, 
one of them is m an attitude of great grief and desolation, rc'presentcd by 
the hair of her head falling upon the mummy, w^hilst her arms are em¬ 
ployed in embt^ing the deceased, the hands of the other are placed 
upon the feet of the mummy*• Four priests are seated upon the deck of 
the vessel, one at each corner of the table, or bier, whil^f another in front 
IS observed to be holdihg out a MS unrolled before him, and appears to 
he delivering a funeral oration* Another, a s^rihccr, is, with kiufe lu 

• LeUies terpen d'Egyjite et de Nuhie^ p 
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hand, prepared to immolate an ox, which lies bound at his feet. The 
first figure on the prow has his i^glit arm extended, and appears to he 
watching the course of the vessel The pilot, who, front his long white 
tunic, may be supposed to be a priest, is seated at the pioop between the 
two oars, the mcch«inism for moving which is 4try cunous The oars 
and the pillars on winch they move are crowned with the head of a 
litiwk The body of the vessel is of a grcen«eolou^ the extremities of a 
deep-blue tinge Paints and frames, to serve m jthe repiescntation of 
religious ren monits, are I>ing on tlie vessel, and%it the sides of #he fore- 
pait are emhIcnwtKal representations o^he saerdd eye, the eye of Osiris, 
which is also ri presented on the forc^-part of the oars, surrounded by 
lea\< s of the lotus The plank to descend from the vessel, and the pfgs 
to fasten it, together with the club to diive them into the eartli, are also 
on the deck The male figuics in the vessel ha\c a red tinge of counte¬ 
nance, the women a yellojv pno, which corresponds w’lth what is com¬ 
monly ^^een in the ancient Egyptian paintings It is to he obsened that 
die ^.icsts, as well as the f(males, have •their heads well covered with 
hair, winch was permitted to glow during the teim assigind^for the 
mourning for the dead I'his induced Signor Pussalacipia to conceive ^ 
the funeral cei oniony here reprfseiitod to he tliat of a piiest, and the 
hieiogl 3 r|)hKal inscription on the MS reads, according to M Ohampollion, 

“ Grand-Pictre'' In the tomb, in which thiec coffins or cases, enclosed 
one within another, were found, tliese hicroglyphit.il symbols were seen 
marked upon each, together with the names of different divinities, to the 
worsliip of wluth, prohablv, the deceased had hten paiticularly devoted 
The papyri exhibited leprt'scnted Osins seated in judgment, sup- 
poitcd hjjsis and Ncptliys, the wife and sister goddesses Before the 
dcitj placed tlie lotus, and ovci this the Four Genu of 'Qie Aineiiti* 
Thoth, the Egyptian Mticiiry, ii iiitioducing the deccaMd (a priest 
apparefitly, from his habiliments and shaven head), and is prepared to 
record the judgment on a loll of papjrus, which he holds in one hand, 
whilst he IS fuinishcd with a stjle to accompli<jh this in the other I'lie 
deceased is in an imploring attitude, with liis arms extended towaids 
Osins, and lie is suppoitcd by a figure emblematical of Truth and Justice 
Above the deceased arc ranged, in two lows, the forty-two assessors, as 
described by Diodorus Siculus, and before the deceased is a balance, m 
which IS being weighed the deeds and actions of his life IIis heart is 
represented in a vase placed in one scale, and a feather, typical of truth, 
III the oth< r Apuhis (the jackal-headed god, and cSie of the principal 
deitus of the Amenti, and whose chief office appears to have beeif to 
superintend the departure of the soul)* is regulating directing the 
balance ^ 

Mr Pettigrew now proceeded to make a few observations on some of 

the points named by Herodotus, as appertaining to the embalment, and 

* 

• These II jv NETSdNop op KmuTNeNOF, | anti Giver, and Mr Wilkinson has there¬ 
with the hawk’s heal* Smof, or Smautf, fore justly ri marked that it implies only 
Rith the jackal’s head, Hapbk, iut)i the a teiuporar\ nbode Now it must be r« col- 
head of the c^uocephalus, and Amset lotted, that this corresponds with the idea 
With the liunfan head Awx^ti or Amun- of the Ejvjptiaiis returning again to the 
Ti, in Coptic, exactly corresponds with earth after a short penod 
uBnf m Greek It sigiuhes both Bsckiver 
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jjiat drew the attention of his auditors to the extraction of the hniiii 
through the nostrils Tins process, he remarked, w ould he found to he 
one of considorable difficult}, and Greeiihill, who wrote a work on 
embalming, tre^ the extraction of the brain tJnougli tlie nobtiils as 
‘‘an amusing story o0a thing impractieahlc and ndiculous" Mr P 
however, demonstrated the ti uth of the rf Lition, by exhibiting «i spei imeii 
of a Greeco-Egyptidti mumyiy, in winch the process had been adopted in 
so complete a mani^er as not to lca\e even a vestig» of any of llie 
memhn^es surrounding the brain, which usually hold, with the greatest 
firmness, their attachiwjiits to the inside of the skujl, and this was 
effectually accomidished withoui* producing any disfigurement whatoei 
of the •external part of the nasat organ It appears tliat an instniiiicMit 
must have been intioduced up tlie external nares, made to pierce through 
the cthmoid-boiie, and then by a rotatory motion, Mr P thinks, made 
to break down the su^ounding paits of the front.il and sphenoid boii(‘s, 
so as to occasion an opcfiing aboufthc size* of a crown-picte, through 
whtch the eonteffts of the^^kulV w'ere cxtnicted Mr P ha^^hucb 
examp\||s in Ins pobsession, but he exhibited the Gra'io-Eg}ptian speci¬ 
men as the most couiplete Of the iiistmment with wlucli this was 
effcct(d, Mr 1* exhibited a drawing obtained iioiii specimens iii the 
llerlin Minseum, aftd seen in Plate I, (p 24,) fig*^ 1, 2 Their compo¬ 
sition IS oj bronze • ‘ 

In those mummies in winch the second mode of Ileiodotus was 
adopted, the hiain was not extiacted, and ]Mr P c‘xlubitcd an instance 
to sliow that it had si tiled down into a c.ike-hkc mass, and had takim 
the form of the hack pait of the skull, being marked by the internal 
ridges of the cruiial spine of the occipital bone, wdiich also dcaily 
showed tliatjhc position in which the,inuminy h.ul been plac cd, was an 
hoiizontdl Aic After the biaiii had^bcin extracted fufmi the Skull, it 
was customary to intioducc a i^uantity of linen through the nos^nls into 
the caMty, ami in the mummy openi'd by Mr Davidson, at tlie Royal 
Institution, 111 1B33, Mr P saw m tins instance nine yards of linen, 
three inches in breadth, Withdrawn fiom the hi ad 

In the head of a mummy lirouglit fioni Thebes by Mr Wilkinson, 
m which the brain had liceii e\tiacted in t||C|^naTmir described, and the 
nostrils plugged up, Mr P found, in the cavity of the skull, a quantity 
of insects in various stages of maturity, and suihcieutly perfect to admit 
of an accurate dc'scription and delineation of their several organs Tlicse 
Mr P has figured in his History of I'^ypitan Mummies, and has named 
Neuobta mvmimum and Dennfstts potfinclus * They are species 
quite distinct from any to he nu^t with in the cabinets of natural history, 
or in any pubhshed woik The Rev' W F Hope, the best entomologist 
of the €ay, h.is minutely examined them He states the Nenobia 
^umiarum to be closely allied to the Neciohta rufipe^ of Fahricius, but 
he thinks it differs in colour It is, however, not improbable hut that the 
embalming-materials may haye had some eftect in produy^g the present 
colour of the insects, and Mr Hope is of opinion thal^he natural colour 
of the insect W'as a wolct or deep purple colour The Dermesles poU 
Imclus IS also different from any known species of this mst»ct It re¬ 
sembles m form the Dermestes dtmeslicus of Siberia, described by 
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Stevens. Mr. P obtameil from one skull ncaily three hundred tolorahly 
perfect insects There were also al^ndant fiagmeuts, the peifett pupir 
were not numerous, but the gieat quantity of empty cases showed th.it 
the greater pjyrt had ariived at the im.igo state some time after the 
process of embalrning^vvas completed Tlu head was not alwa} s filled 
^^ith linen, for Mr P found in another speeiineii a laige quantity of 
bituminous matter, and tl^e same occuned in an insttinee to Dr Mt.id 

Passing on to ^le mode of tieating the body of tin? mummy, ]Mr P 
remarried, that the statement made by llciodotus as to the incision in 
leji Jiank had be«ii clearly \erified, and most nn^miiucs presented 
examples of that part of the pfocess this incision the iisccia, both 
of the chest, and belly, and pehw, were extiacted, and the caiities were 
filled sometimes witli the dust of ccdai or cassia wood (it is sup])(>s(d), 
various aromatics (himps of myrrh have h((n found), masses ot pitcli, 
and quantities of sajme matter mixed with earthy substances The 
mummy of Fionsi rsi, unrolled by ]Vfr 1* al tfie Royal CJollege of Surgeons, 
in*1834, had a v?ry large quantity of iiatium and earth containcTljjllit 
It Tie mummy of KaNiN(>p, at the London University, was filled witli 
the dust of some wood mixed with *iromatKS, and the mummy brought 
into this Country by Dr Pony, and descybed by him in Ins View of the 
Levant^ ^c, which lia<- been unrolled b>p and is in tin' posstssioii of. 
Ml P, lijfid large qusfiitities of pitchy mattei in .ill tlie cavities of the 
body 

The instrument with which the flank or ventral iin ision is made, has 
been stated by Diodorus Siculus to have hem done with an Ethiopn 
stone Passalacqua found some of p^iomachous sih x (a<<oiding to 
Brogmart), and one of thfse is figuied in Plate 1, fig 5. but m the 
collection of antiquities belonging to ttln Uinvirsit^ of Jxym n^ tluTe is 
a knife ofUilex, winch is suppos(d lia\o been, fromats shape, capable 
of moj^mg the incision at one stroke It is lepicstnted in Plat»l, fig 4 

The intestines, livir, &c, were sometimes rtturin d into the body, 
each portion or \)scus being separately rolled up lu bandage's Jn tiu' 
mummy of Horseisi theie were fi^e distinct jiortionSj tlnse are presii ved 
in the Ilunteiian Museum belonging to the college In other inst.iin es 
the viscera have been fcrtind piaced cither ji] 4 on tlu body or betnem the 
thighs and legs of the mummy, and in Mr P's Craeio-Egypti.in munimj, 
he found the heart plated between tlie thighs, but not cn\elo])cd in any 
bandage This was the only ])art from ^\ithin the body tliat was pre¬ 
served m this mstanci?, and it is tliereforo j)ro])abIe that the other 
lascera were disposed of lu the can<q)i< vases winch* are so frequently 
found m the better kind of private tombs, but whicli did not come into 
this couiitiy Vith the mummy in question Mr P observed, that it was 
evidenf some long cutting-instrument must have bc'en intioduci'd to 
.extract the viscera, for he found in Ins GrcCi o-Egyptian muinni}, in 
which there was no fl.ink-incision, an opening made* close to the rectum, 
and through which all the pelvic, abdominal, and thojyicic viscera had 
been dragged, that there were at the bottom of the^cck in the <ljest,» 
portions rcmainmg ^ the wind-pipe, the large blood-vessels, &c, which 
presented in the most indisputable manner sv7faces •Tlifse parts 
bad been preserved in spirits, and were exhibited by Mi P on this 
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occasion The instrument hy which Mr P conceives the intestmes were 
in ordinary cases dragged out ttirough the incision in the flank, is repre¬ 
sented in Plate I fig d, which is a representation taken from a specimen 
in the line collection of Egyptian antiquities at Leyden « llie edges of 
the incision in the flank, Mr P has never seen %ewed together, they 
have been meiely placed in apposition 

According to Herodotus the application of the res^npus matter 
wdiicli lies over the surface, and penc'trates into tlfe substance of the 
body of the mummy, takes place after tlic steeping of the hody^n the 
solution of natruqji This must, however^he an enror, for it is clear that 
the salt, which Mr P lias ascertained to ne a fixed alkali composed of 
carbonate of soda, sulphate of soda, ond^muiiate oi soda, and of which 
large crystals are frequently found in the cavities of the mummified 
bodies, could not penetrate after the- application of the pitchy matter 
In this latter process it is cleai that a considerable ilegrcc of beat must 
have been ciiiployed to proihc;(1b the ^absorption of the resinous matter, 
tbi/was found in the Gncco-Fgypiian |nummy to fie eflected in tTie 
most perfect maimer, for the pitcli bad, along with aromatics, gntcred 
into the most minute cancelh of the bones, the vertebrae of the back 
were completely saturated witb^tin substance The epidt'rniis tir tnticle 
of the body IS in all cases found to have been very laicfiilly^reniovc-d, 
which IS most likely done at the tune of the stecpAig in the splution of 
natruin, and from wbicb previou* piocc&s llie pitchy mattei would obtain 
a much moie rea<ly entrance As the nails are attached to the epidcnnis, 
4 iiid as the object of the ancient Egyptians appears to have been to pre- 
ser\o, as entiic as possible, the Ixidy of the individual submitted to this 
curious process, gieat care seems to have been taken to prevent tbcir 
det.ubment* In several instances in Mr P s poss(*ssion, tlm cuticle has 
been cuf*off closcv to the root of thg nail, and in some cases,*wbere the 
whole of the cuticle has been taken away, by perhaps an advanced 
stage of putrefaction baling ensued prior to the embalment, for m a cli¬ 
mate of so elc\ated a temperature as tliat of b]^jpt, tins decomposition 
must proceed very rapidly, he has found tlie nadS tied on to the fingers. 

Upon the surf.ite of the body it is not unusual to meet with some 
appearances of cryst.illizatiQn^ On the Gra?co»Egyptuin mummy there 
were so many crystals tliat Mr P was enabled to collect a sudicient 
quantity to be submitted to the analysis of Mr Farada> • This talented 
chemist describes tlie crystallization as very perfect and acicular, and, 
from their appearance, he supposes them to be the resuk of sublimation, 
but when the substance is heated, it does not prove to be volatile, it 
fuses, and upon cooling concretes again^ crystallizing the whole like 
spermaceti It bums with a bright flame, and evidentljf abounds m 
carbon and hydrogen It is not iiolublc ui water, and lias th^f odour 
when heated, of a fatty matter, but then alkali acts very feebly upon it,, 
and dissolves only a \ery small portion On the contrary, it is very 
soluble in alcohoj^ the solution being prt?cipj.tatcd by water. The sub- 
fitaxice Mr Faraday foniectured might probably be a result of slow action 
upon organic (perchance animal) matter, and has, perhaps, been assisted 
m its formatitm by heal piese crystals are quite different from those 
found on the body of the mummy ojicned ai Leeds, which were ascertained 
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to be of natnim employed in the embalming, they rather resemble those 
desenbed by Dr Granville, as found^tudd^ on the inner suiface of the 
skull of his mnminy (PAi/ Tram^ 1825), and vihich appeared to him 
to consist of ara animal substan<.e resembling stcatine 

The ornamenting of the bodies of the mummies has ahvays excitid 
much attention, but a sufficient number have not yet been exammc'd to 
determine, «syth ai^thing like accuracy, the reasons A^hitli produced 
so great a diversity as has been observed. It is picd)ablc, as Me Ctir* 
now, fi^m a knowledge of the hieroglyphics, asceit.iin the condition of 
the embalmed mdmdiial, tha^ by an attentive exanynation and coiii- 
pariBon of other mummus, wc tnay be able to ascertain whether particular 
clj^sseH received any particular *kind of ornament, or whether it was 
merely the result of an ability on the part of the relatives of the deceased 
to go to such an expense m the process The Gricco-Egyptian mummy 
exhibited by Mr P has been gilt over the "whole of the antonor surface 
of the body, from the croMm of the tiead to tfic extremity of the toes, and 
largo patches of gold, shinnig 'with a brilliancy equal to that wjn 
preseisicd on the day of its application aie still ob8cr\ablcon several 
places On the head there remains a considerable^ quantity, and also on 
the ha1id4^, the thighs, and the legs, a grqat portion came away with tlie 
bandages^which '\fere in this instance fixed with cxhaonlin.iry firmness 
by the pibchy matter ft) the surface of the tody iSometiim s the gilding 
IS confined to ])articulai parts of the bod)^, and has bt‘t*n found only on 
the nails of the fingirs and toes, or upon the cje-lids, oi the lips, on the 
face, or on the sexual organ Alid-AlKitif niontions leaves of gold on the 
forehead, eyes and nose, and on the feinak oigans of generation lie 
states that it >vas customary to lay a sriuill h\if of gold on thj body, and 
in some instances to place a lingot of •gold in llie mouth, and, upon the 
authonty of a cadi of Bousir, throe Ungots had been ncmo>c*d Irom tbo 
moutli»of a mummy, and these weighed nine niithkals, that is ow drac Inn 
and a half Arabic—ninety grams, one gram Aiabic being equal to two- 
thirds English A drawing of a plate of gold which, according to the 
hieroglyphics upon it, belonged to the lime of llamses the Great, was 
brouglit from Egypt by Mr Wilkinson for Mr Pettigrew, and this is <Jie 
only instance of the kind known to this diitixguished travellei On Mr 
P's Grseco-F/gyptian mummy the gold-leaf appeals to ha\o been laid on 
in square portions, and where the suiface has not been completely 
coverid, an additional square piece Las Ixen placed, so that tbt leaf 
l)eing there thicker, remains more conspicuyiis than that upon other 
jmrts A large quantity is upon both of tlu liaiids, but the nails aic not 
gilt, they appear to have been stained with the henna, the Lawwma 
inermts of Forskahl, the gopher of Scripture, and the cypress of the 
Greeks Mr P considers the gilded mummies as belonging chiefly, if 
•not exclusively, to the Graeco-Egyptian sera, and lie thinks the inst.inoes 
of them are SO numerous, that this process is not to be considt red as one 
pursued in persons of the Iwghest rank and importiij)^ only, but pic*- 
bably adopted m all those cases in which the relatives were abb 
sustain the expense Aargedfor such an £uldition to the ordinary (mb.ilin- 
ing-process Passalacqua is of opinion, that^all the mummits found to 
have been gilt on the flesh ane^liccks,—the mummies of those Greeks 
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who Cither in the time of the Pharaohs or Lagides were living in Egypt. 
Many of tliese have been found with Greek insuiptions or chaioctcis 
imprc ssed on the baiid«iges or c ases The form of the head of Mr P s 
Grojco-Egyptian mummy would seem to bear out this opinion, for its 
shape is Midtl} different from tliat of the ancient fGgyptian head, Mhich 
in its foiin fipproaches somewhat to that of the Negro but the hair, it 
must be recollected, has iie^er been found to lie woolly XIiv**® was no 
iiisciiption upon Mr P*6 Gra*co-Egyptian mummy, but it is not impro¬ 
bable that tlic outer covenng, which might hate held it, liad been 
leinoved before it<rwas bi ought into this chantry ^t cannot be a matter 
of surprise that the Greeks, who adopted %o niucsh of the mythology of 
the Egy}>tians, sliould also have adopted their manners in the tieaftnept 
of their dead Tlie body <if Alexander was enclosed in a corering of 
gold, a sort of thase-work, and of such a nature that it could be applied 
so closely to the skin, as to presene not only the fcfcrm of the body, but 
also to give the expression of*tliS features of tht countenance 
— JUofd is, howcvei, not the only mal^crial ’hmiid in ^contact w^th the 
body, for various ornaments are frequently met with,—netklae* % com¬ 
posed of diflcrent coloured substances, of lapis-lazuh, conielian, agetf, 
jasper, and basalt Eiom these, Mr P h.is seen suspended a rt^ne%eiita- 
tion of the scarabams, and those instances ha^c all bPeti jiriej^ts 7 he 
searabnei are found not within but upon the hody,^and in coutaet with 
the flesh, they have sometimes hierogh'phical inscriptions upon theun, 

< itlicr written or carved Mr F found a scaiahacus on the mummy of 
Ilorscisi, at the Rojal Gollege of Nurgeons, and also upon Mi Davidson's 
inumniv These tv\o mummies wcio prepared prec isely in the same way, 
the cases v\eie of the same kind and .iriangemont, the bandages alike, a 
necklace ani siaiabdcus round the ncek and on the bieast of^ e.ich, and 
the jdate" of eyts» supplied with ax^ificial ones, made up of ivoiy and 
black coiriiosition They came also out of the same tomb, audewere 
brought into this country h> Mi ircnch'rson in 1820 

The BamiacjI s with wliicli the hod) is swathed have hitherto been 
regalded as composed of cotton, but linen has been incmtioncd by many 
travclleis, though no satisfactoiy evidence h.id been offticd on the subject t 
until the niuinrn}-cloth frrm Mi ]*’s Giaeco-Eg>ptian mummy was 
e^xamiiied by Dr Dre To this genthmiau is unquestionably due the 
discos eiy of tlieir proper texture, and this knowledge was acquired by the 
aid of the iiiieroscopc’^ Dr Ure and Mr P made a precise and accu¬ 
rate examination of the nature of the Egyptian cloth, ^anel the various 
kinds of cotton, ami the following statement may be relied upon as tli« 
indisputable result of these researches into the structuie of the textile 
fibies of flax and cotton * 

“ The filaments of cotton are almost never true cylinders, But are 
more or less flattened and tortuous, so that when viewed under the. 

• Tt would perhaps he unjust not to Philosophical Magazxjiey from which it 
mention that, subsPVjta^it to Dr Tire’s re- appears Hhat the author had been led 
uuichos, and Mr Pettigrew’s statenunt to cmploj the microscope for the same 
r<‘'pti ting them in lus History of Egyp’- purpose as that adojited h) Dr Ure, and 
iian Mummiesr^t James Thomson i>ub- it is satisfactory to find that the conclu* 
lish d a paper “On the MuAim>-doth sions come to by both those experimenters 
of Egypt,” m the Pondon and Edinburgh agree In the most complete manner 
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muioscope they appear in one pait like a riband from the onc-thousandth 
tc the twelve-hundredth part of an ^iich broad, and m another, like a 
sharp edge or nairow line They have a peaily translucenty in the 
imd lie space, with a d*irk narrow bolder «it cath side, like a henr* 
broken across, |Jbc fiacturo is fibious or pointed Mummy-cloth 
tried by these entena in the microscope a 2 >peais to be composed, both in 
its warp and woof yarns, of flax, and not of cotton A gieat vaiiety of 
the swathii%tillets 4ia\e'been exiumncd ivith an ex<talent achiomatic 
microscojie, and they lyivc all oMiiced the absence of cotton filaments” 
lyfr P exhibitf d ^s<'veial diagrams to illusti.ite this j>ait of his sub¬ 
ject. In the fiist plate he s^iuwtd the cotton-hbre^ jieiietratcd with 
Cana<]^ balsam This liighlj'^-reftactive medium makt's the edges of the 
nlJUnd-form filament aj)pcar tliitker, and t)ie niiddlt part thinner than 
they really are, but it thcichy disjilays moie 2 ) 1 ain]> the twisitd or 
tortuous structure of cotton Anothtr \iew reintsented filaments of 
Smyrna cotton without balsam, \%ewed# in* contact with a mit rometric 
glass scale, dmdeRl by par4ill< 1 Imps lOOOtb of an imh ajsirt 
like filaments of this cotton .iSe fit only for making cMndle-waks, btiiig 
veij irn'gular in foim and bieadtb Another diagiam exhibited the fine 
Sea Iskmd Geoigian cotton, with its icgular coik-scrcw fibits, one-half 
the hie.ultli of the .jSmyrua cotton, and Ccijiahje of hcMiig sjmii into ihieads 
so film, tliSt one jioimiof cotton may rcsith 210 miles, t e, fjcmi London 
to P irib in a straight line Along the middle of the flat filaments of 
cotton, beautiful >cni*' like emhroiderj run, and the substance has a 
pearly lustic in the micioscoju The edge's have alua>s the appcaiancc 
of a thickened list FiLiments ot llax aic wed m an, and also lu balsam, 
iveie represented These filaments li.ne a gliss>, not <i pe.irly lustre, 
and the} arc^ rc'gulai eylindcis like caj^ilHiy glass tubes When broke 
ac'ross, tlir^fraetuK is smooth, whcie the cioss luptuie of c^otton is 
ragged Winn flax is viewed in balsam it appCMis to ha\c‘ a gr^ai many 
irugular tiaiisvcrsc lines, a fewv of which go round the ciicumfclence, 
hut most of thc'in aie only parti il markings 

These appcMiaiicts mnahlc us to distinguish flax fiom cotton witli 
2 >c rfect pif cision, and to detect a single jicarly-rihand of cotton among a 
inuUt'ude of ti*ixen cjdiudcrs Not one filanjcnt of cotton has hitherto 
he e 21 detected m anj of the munmij-cloths unrolle cl fiom the Egyptian 
mummies The Pciuvian murmnn's, how^eve^r, of which 1 ord Colchester 
brought home specimens fiom the tombs of Anca in JffU, and presented 
them to the British Mu«.emm, have bce'ii found by i)r Ure*h investigation 
to^be swaddled, partly in cotton-cloth, and paifly ina mixed fabric woven 
of cotton carded and spun with the wool of the vicupui, an animal still 
abounding mtPeru The Pcru\ians, at the period of Pizarro's conquest 
of theii«kiDgdom, do not apjiear to have been acquainted with flax 

The quantity of bandages upon some of the mummies is very con¬ 
siderable, as much as 1000 yards ha>e been found The bandages from 
Mr Davidsons mummy weiglied 20^ lbs , those from the mummy of 
Horseisi, 35^ lbs The size and texture vary exccdflingly, m general, 
they are lu the form of rollers, about five, six, or soon inclu‘s m breadth 
and between fi^e and six yards in length Corajiresses, gencjrally formed 
of old linen, oftentimes darned and stitched up, are often placed hetw^een 
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the rollers to make the surface even, and occasionally a large sheet or 
envelope surroands the entire bo(\y The coiirsest kinds Mr P has 
ahvays found placed ncdiest to the body, the finest towards the exterior, 
it vanes from the finest texture, resembling the most delicate muslin, to 
that of a very coarse dcscnption, almost like sinking * The bandages 
were not all placed on at the same time, and Mr P thinks it would be 
impossible to apply them with the extieme exactness which is alviays 
observed, unlesi^ they were put on \iet The different stages of the 
bandaging is also apparent, from the inscriptions upon different portions, 
these are always at the ends of the rollers, and ge^ierally give th6 name 
of tlic deceased,—it occuned five times i4 the mummy of llousEisi 

The colour of the* bandages depends upon the matter in which they 
h.ive been soaked The Egyptians were ^cll acqutunted with the aati- 
septic quality of vegetable infusions Mr Davidson thinks the colour 
owing to the gum of an acacia,—the sount (the thorn of Tlicbais of 
Strabo) Abd-AlLitif says, cilftfs and goudroii, ollieis resin It is pro- 
JiaWe tlmt various substances have bee^ employed Tli^ aolour is fixed, 
it cannot be was lit d out Tlie bandages have been found of different 
colouis, but ])riiitipal]} ot a c hocDbite-tolour, oi a pinkish tinge, 15r of a 
nankin, winch is tJie oidinaiy Inn Mr P has seen instan^,es^of the 
union of thtse in the same mutiiiny, and he has ioinul^tbe same diversity 
of colour in the bandages enclosing spodmens of ^einb.ilmod eXts, some¬ 
times the limbs are sej»aiatoly baiid.iged Isomc mummies have been 
found without any bandages, tin > aic merely covered with a mat 
Helzom saw two lying quite naked Mr* P mentioned a singular 
instance* of a mode adopted in one of the mummies sent over to the 
Britisli Museum by the late Mr Salt, which aftoids evidence of the great 
care taken‘•to protect the body fiom being acted upon, either by the 
atmosplftive or by any moisture The whole of the outer b&aidages are 
covered with a coating oi vaiiiish ot a deep leaden colour, and give to the 
muriiniy the appiaiinee ot being furnished with a (oiiipkte Aoat of 
ariiioui The folds ol some of the bandage s are visible beneath tins 
coating Mr P has not betn able to trace any otlici instance of the 
kind, it IS not noticed by any author he has consulted, or any tiaveller 
with whom ho has commuryeated , 

Upon another mummy m the British Museum, also sent over by 
Ml S,ilt, Mr P found a poitrait, the execution of which^is well worthy 
of attention It would, fiom its situation and the manner in which it 
is secured over the face of the mummy, by the handag^, and the entire 
absence of mythological eniblems, appear to be the portrait of the deceased* 
I'he colours are very bnlhant, and the management of light upon vandhs 
parts of the countenance corresponds perfectly with that followed by 
painters of the present day This mummy would seem to belongs to the 
later Egyptian period, to the time of the Romans, for the dress upon the 
bust IS that of the Roman toga The whole portrait is of exceeding 
interest, as one of the most ancient pictures in the world, and as giving 
to us a faithful resemblance of tlie people of that country and penod It 
IS painted on a plank of cedar wood, the colours, are all vegetable, and 
fixed by a strong gluten Mr P. has given a fiic-simile of the portrait in 
his work on the Egyptian inummies 
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Tlie cases in which the mummies are enclosed arc of various kinds, 
the innermost is made of layers ot^ cloth cemented toother, plastered 
within and witliout, and laced up behind. It must have been soft when 
laid on, as its*shape corresponds to that of the body The colours of the 
pamtm^s on tllese ca|^s are sometimes extremely vivid, the green is the 
only colour that appears to have faded, and it is soinetunes confounded 
with the blue, the blue is mctalhc, the yellow, vegetable, the nature of 
the white kas not hgen dilcovered, the red is very brill^^it lied Idue, 
yellow, green, white, and black, are the colours to he found on the cases, 
or on Ihe walls of the''tombs, the drawings are m profile, the Egyptnuis 
being Ignorant of perspective jj then reliefs are notnf^libtanding full of 
vigour, life, and expression • 

• ^n opinion has erroneously prevailed that tlie subject of the repie- 
sontation on the cases is a lustory of the life of the person embalmed 
withm Sufficient is known of the hierogljphics not only to question 
this opinion, but to ^establish its dnaccuraay They are very similar m 
most cases, a©d i^sually comirieni^e witli tin Siiim* symbols Tbe ^ have 
been consuh^red as a collecfton of images ottered by tlie deceased to 
Osins^ the deceased some times t.iking to himself the nam(' of the god. 
There can be no doubt, Mr P thinks, that an attentive examination of 
the cliaraeteis and suhjects will satishicton^y couMnee anj one that the 
subject bears nlation to the trial which the soul w.is to undergo, and the 
deities, tljfrougli whose intervention, oi by w^hose intercession it was to 
pass through tlie ditterent stage s of its progress towards aiKjtlier stage of 
existc'iice If ii proof w^crc rc'quiied to show that these insciiptions iii 
geiicial followed a p,irticular foiinuhi, it would he attonl<<l by an 
example Mr V had an opportunity of seeing in the collection of ]\tr 
James Burton, where a blank was left lor the insertion of tiie name of 
tJie deceases, the othei parts being complete « 

boinc mummies are without any pointed case, hut placed in a saico- 
phaguS, geneially of sycamore w^iod Mr P possc^sM s one* of this kiiul, 
which IS formed out of tlie trunk of the tree, the inside of which w 
scooped out to receive «the body, and tlie surface covered with pitch 
Sonif times the painted caitonage is placed in a coflin of cedar, or syc.i- 
more, or deal wood , also of the wood of the Cordta inyxa of Linnaeus, 
of the Cordia Sebestena of Forsk.ihl, or the Schestejia domeslica of 
Prosper Alpin^, which die all three of great hardness Tiusc^ cases 
are generally marked with the name of the deceased, and the oidiiuiry 
inscription, and sometimes the figure of an lilgyptiaii deity is to lie found 
Within The human face, carved upon these cases, o&formed of compo- 
sftion (with portions of bronze for the ejehrow'S and eyelids), is often of 
\ery excellei^J; workmanship. This coffin very often contains not only the 
carton«^e, but sdso a wooden one painted, and gives representations of 
many of the deities belonging to the Egyptian mythology, and this 
^uter coffin is sometimes itself enclosed within a sarcophagus, formed of 
various materials In the instance, which was to be exainiiied on this 
occasion, the outer coffin ffras placed witlim a w^CSen s.ircop}iagus, ^ 
covered with hieroglyphics Other sarcophagi aie found of rose granite, 
or marble, or alabaster, or limestone, or Egjqitiun brf‘cciay> or slate, or 
basalt, or baked earth Tliey partake either ^1 the human form, or me 
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of an. oUotig squaaro shape Specimens of^ moat of these are to he seen 
in the Gallery of Egyptian Antjquitips in the B^tiab Mnseunu 

As to the position of the mummies, the only vanety consists in the 
arrangement of the arms; the body is alviays es^tended,'and the head 
erect The legs are mvanably placed at tlieir fu^ length, and brought 
close together The arms are found eith(»r lying along the sides of the 
hod>, the palms of the hands m contact with the thighs, or placed upon 
the groins, or brcjyght foi waid m contact with? eaohe others «r they are 
placed across the breast, oi, as m some rare instances, onoaxm extended 
.dong the side of the body, whilst the other is ci^ned across the^che**- 
JVfr P. believts thlse postures to have b-^^en indiscriminately employed, 
for tliey are to be found in males, femalea, and children The innmimes 
ore all placed horizontally in the tombs and among pits o 

I’he p( rfection of the embalming may he judged of by the condition 
of the hair Pelzoni states that he has seen it eighteen inches m length; 
but Mr P exhibited a specimen/rom ^Vlr Burton's collection which mea¬ 
sured two feet foul inches Mr P found on the h<?ad of a female 
jmiihtny, brought fioiu TJiehcs by Mi Wilkinson, the hair plaited and 
turned up over the head iii three distinct portions The xrihfiner m 
whuh the phut (a tuple one) is made, corresponds perfectly^with that 
adopted by the ladies ot this country in the present d^^y Mr* P pro¬ 
duced this specimen to his audience ^ '' 

The mummies of chiidien, it is \ery remarkable, are not frequently 
to be met with—many tiavellers have made this observation The 
smallest, peiha])s, of the kind, is in tlie possession of Mr P, it must 
li.ue been an aboition, as it measures only three inclies and a quarter 
It IS tnclosed m .i wooden case, which is carved to represent the deity 
Osins in a ‘ittiiig posture, the eyes aro of enamel, and the whole has 
beim gilt* ' 'u 

B) tlie side,^ and at the fc et ot the mummies, aro often found the 
emblems of the tiade oi pioftssiori of the deceased By the baker, 
cakes aro found, by tin aiti'^t, palettes and paints and brusbc's, by the 
caipentcr, a b.isket of tools, lonsisling of a s.w, mallet, awls, &,c &c 
Time would not ])erm't of ]Mi P going into tlu-^ part of the subject, or 
r\cri cletciiliiig the variety c>f objects tliat liave been found, many of 
which were upon the table ot the lecturer Neither could he speak of 
the cuibalinmg of animals tlie Egyptians the quadrupeds, the birds, 
the fishes, the reptiles, the insects, naj, even the vegetables, said to have 
been hold sacrcd bj these people, a subject replete \j;ith interest, and 
affording matter for the mVist curious speculation Nor could he speak' 
of the rnuinimes of the Canary Isles, or^ Palermo, or Peru, or of tfie 
Burman jiriests, respecting which he has published some^most curious 
information, nor could he allow Inmself to make any observations on 
the physical history of the Egj^ptians and other nations Previous, 
however, to the unrolling of the mummy, Mr P deemed it advisable to* 
make a few remarks on the hicroglypbical inscriptions, and to desenbe 
some of those wBteli adorned the subject about to be developed 

The extraordinary magnitude, and the pcrinanpncy of the Egyptian 
monuments,^ the magnificent temples, dedicated to their gods, and the 
splendid obelisks, erected^ m honour of their kings, Mr P. observed, 
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bespoke a people mucli advanced in the arts, and indicated a high degree 
of civilization The learning of the hjgjptians has been nmdc knoi\n to 
us by the sacred historian By this record we have been taught to 
believe m the wisdom of this ancient people, and to feel astonishment at 
the nature of tbS instit]|tions, the extent of the learning, and the per¬ 
fection of the arts, attained at so early a period. The records upon tlie 
monuments of ancient Egypt but a few years since appeared to be 
involved in hii^netrablc cfbscunty The darkness wbuph surrounded 
them bad in vain been ^tempted to be dispersed, and it remained for 
British dhidition and ^tish industiy to open the path of discovery 
from which it now seems almosj certain the an( lent lustory and htc- 
• rature of JEgypt may be hronght Ho light To decipher the characters 
impiessed upon the manuscri])is and the monuments of the ancient 
dynasties of the Pharaohs and the Ptolemies, after the laborious but 
fruitless attempts of ages, is, indeed, ti result far beyond the expectation 
of the most sanguine, and althougli those 4o whom we are indebted for 
the hrst-fruits of tins glorious h.iii^st, arc, alas^ removed from u^, 
satisfactory to reflect that thoi^ are a few who still pursue the subject 
^with an ftrfour commensurate to tlicir ability, and it is to l>e hoped, 
therefore^ t^^at patronage on the p«irt of the public may not be found 
wanting to carry thc^ivbole on to a completfc and triumphal issue The 
key to tlie iXisr LiTtiiATyiic or ancient Egypt Svas found lu the tngram- 
matic stone of Rosetta, and it is highly flattering to our national vanity 
to know, that after the almost vain and fruitless attempts of MM de 
S.icy and Akorblad, who had succeeded only m making some progress 
towards the ideiitiiicafcion of some parts of the second inst nption, it was 
left to the erudite sagacity of a professor of the Royal Institution, tlie 
late Dr Younjj, “ to convert to pennanent profit, a monumdht which 
liid before hci^ii a useless, though a glonous trophy of Biitish valour** 
The inscriptions on the stone are— ' * ^ 

I lIiFROGLYPHic, or Sacrod 

II ENcnoniAL, Demotic, or Vulgar 

III Greek * 

The Ilicroglyphical Itgiguage is of a triple fliaractcr, it is chiefly 
lUTONLiic or ALiuiABFrirAL , next iiGUUAiivr, and thirdly symiuilical 
the last j)orti<ni, ^he most diffieult to he ascertained, iuims fortunately 
tlie least portion of the language 

There are aKo three kinds of writing, found upon the papyri, fre¬ 
quently met with m mummies These arc, 1 IIiliSogi ypmc, 2 IliLRAfic, 
3 Ift^CHORiAL The former two are conhned to sacred subjects, and the 
latter is the d^jmotic, or vulg4ir character of the country, but Mr P 
successfully showed that the euehonal w^as only a more cuisive and lapid 
mode of vinting the hieratic chaiacter, and that the hieratic was only a 
descent from the hieroglyphic itself, which may therefore be regarded as 
the perfect character of the language 

Mr Pettigrew proceeded to desenbe the cases of tlie mummy 
•ibout to be uTii oiled 'ihe one immcdiatidy containing thc^body was 
of sjeamore wood, m the most beautiful state*of preMrvation highly 
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ornamented in various colouis, r(*prescuting tlie face of tlio muraiuj, of 
a deep-red colour, with a carved^fiffuro of a beard passing down from 
tlie dim The eyes were of ivory and comjiosition, and the eyelids and 
eydii ovvs of bronze, very ingeniously let into the woo^ The inside of 
the case was whitened, and represented vaiioif^ symbolical figures and 
cliaracters The figures were those of Nitpe and Osiris Nrtp^, 
mother of the gods, being the wife of Si u oi Saturn, and the mother of 
Osnus, and 4;he name of Seb wras mentioned® in the *liieroglyphics, 
OsiRfs, the gieatest of the Egyptian deities, whftfjc principal office was to 
judge the de.u|, and rule over Aminat, the kingdom where the souls 
of the good w'^eie admitted to eternal fcsicity 

Around the figuies of Netpc and Osins there were various prayers 
in hieioglyphics, running thus “Open the Gate ol Heaven, open the 
AVoild, open the Gate of the Region of the Stars, open the Gate of 
Amenti, the good Region of Osiri,” the man's n^me 

On the outside, in of the case or cothii, was represented, 

iilfpmcdiately beneath the face, son«^ oyiumenttil fij^ufes, composing a 
kind of breastplate, oi neckhoees, foimtd of the leaves o£ Jhc lotus, 
pcTSCii, Netpe, the motlnr ot the gods, wuth her wings extended 

over the body of the mummy, and beneath hei the roi ii tvsn op Tiir 
Amkntt, NtrsoNor, or Klbuxsnot , Smoi*, oi Swivuii, TJacee, and 
AwsLf, all holding band«iges Also Anubis, IoIs, IIorus, Tiiorji, and 
NiPiiiiiYS, also fuinishod with bindages Towards the bottom of the 
cothn wcie icprescnted two erocodile-ln aded divinities, in a sitting pos¬ 
ture, and the Hawk of Piira, or the Sun, with extended wings At 
the lower pait of tlie coflin was ropr^^souted the deceased on one side, 
with a []UM\N In ad, as qualified lord of the world, and on the other with 
that of a JtAM, as qualified loid ot the hea>ens Over the feet was an 
extended figiii/? of the godd(‘ss l^^is, encircling, as it were, the feet of the 
muTuviy, and i line of hiciogljpines, wdudi reads thus “ This^is of Isis, 
wdio embuKcs youi feet” The Coptic woid foi foot is RAT, and the 
hieioglvpliii s foi the same correspond m c^tiy letter, and as it is placed 
in the pliii il, following tlie phonetic hieroglyphics for foot, we have the 
representation of two feet, as the determinative signs of the thing to be 
repn‘sentcd ^ 

On tin back part of the case was a representation of what has been 
ordinanlj described as a mlometlr, but which really mc.ms stability, 
and JVli Wilkinson thinks ivtelllct It is an (*mbleni referring to 
Osins, as the intellectmil creator, and thence applied to the intellect of 
man It is wotchy of remaik, that this emblem is distinguished hyifour 
biirs, or lines, and that the iiumhcr 4 corresponds to intellect, as that of 
the number 3 docs to matter, according to the ancient plhlosophers 

Under the feet of the mummy there was a representation of the 
siCRED BULL, With the muRimy placed on his back, the bull was gallop¬ 
ing off as fast as possible, being probably intended to denote the transit 
ot the deceased^^to El>sium , 

The coffin j'^ust desiiibed was enclosed within another made of deal 
Two lines of hierogl^^phus ran down the centre to the extremity of the 
feet, and contained a ^leduation to “ Osins, the Great God, Lord of 
Abydiis ” Also dedications to Ra or Phra, Atmoo, Ptha Sochar, Anubis, 
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On the inside was a figure of Osiuis, with a hawk’h head and 
hieroglyphics, giving the name of KSimauf TJie fare of the mummy was 
carved on this outer coftin, and had eyes made ol i\ory and composition 
Its execution 'vfas very delicate and beautiful These cases, oi coffins, 
wore placed wilhm ajlargc sarcophagus, of an ohlong-squaio shape, 
furnished with pillars at each extremity on either side. in these theie 
were holes, and it is probabh, Mr P said, that figures of the four genu 
of the Amenti had been placed upon them 

The SARCopiiiGUS 'ivas made of sycamore, and plaslered over with 
a kind ©f lime-<ement, upon which the hieroglyphical chariietcrs and 
figures were painted I'he whob case measured seven*feet two inclies 
in length, and two feet seven inches m breadth The lid w.is (ircular, 
and. cohered with huroglyplncs and pictorial ^'presentations The 
lecturer only exhibited ti model of tbe original, which, from its si/c', and 
the feai of injuiy, he withheld from producing Tbe saieopbagus was 
described, and a cousldciahlc portion of.tlip hieroglyphics made out 
Oil tbe c.ise, or,lK\. tbcic was a veitical lino of hieroglyphics painted lu 
black uj>on a yellow giound, and which scrv< d to divide the objects repf!?^^ 
sdited iTpon the two sides The inscription is given m Plate JJ , p 3(j, 
^and Til ly ]»e said to rtid as follows “Itoyal chosen oflering to Anubis, 
Jhiector of the Balance, tint he may give a good wrought (or ormi- 
mcitcd) coffin, ui the const'craled enclosuie (liSiiial ground) lor the dead, 
in the wc'stc rn mountain (Amj m) of the land of Kgjpt, for the vot.iry 
Osiris, Osibi man, dcceiscd, son of the jniest Ouonoi hi, (Onuphns, 
IVLinifoster or Opcnc*r of Good,) deceased, son of the priest Oniikiionho, 
dtce.iscd, son of the priest IJoRsiisi deceased, appiovcd (or glorified) " 

On the light side of the coven, at each end, were hawks, the em- 
hleris of the god Ra, the sun, and these weie placed upon the hiero¬ 
glyphic of 4^niinion, having by then? side a representation (d the 
hac red Eye 

In tile centre was seen the UAiii, or boat of tbe sun, oonveyfAg the 
god Ra, or Phra (whence oiiginates the lo^al name Pharaoh), seated in 
the centre of the boat, bejneath a c'anopy foimeel by the serpent Urojus, 
and ha\ing the disk and serpent on his head, and the emblem of Truth and 
Justice in his hand The eleccascd is represented with Ins head shaved, 
assisting the progress of the boat, and Iloiius {t^.fs as steersman Plutarch 
tells us th<it the Egyptians conceived the sun and moon to make their 
course through tlic universe in boats, and lIoRCs, oi Hon, Mr P thinks, is 
the ongin of the Greek 1 Iaron or Charon, pe rhaps IIar-om, the Living 
IIoRus Between ^he boat and the hawks the .deceased is seen on one 
side* worshipping Osins and llapee, and on the other, Osins and 
Kebhnsnof 

The left wde of the lid has also representations of the hawks, as 
emblems *of the god Ra and tlie de ceased is seen worshipping Osins and 
^Vmset The centre of thcr side gives a very interesting representation, 
which is presunfed to refer to the two natures of man, his corporeal and 
his sjmitual A large figure ©f a man, painted blue, w'jwfcfc his arms and 
legs extended, is made' to encircle the painting, and this figure is typical 
of the heavens Witliin it are two figures, seated as judges, placed 
betneen heaven and earth these figures arc fuiaiished with uic head of 
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a ram, and hold in their liands the cinhlcm of truth and |ustue In the 
centre is a human figure in an erect and firm position, painted blue, with 
the arms extended up towards the heavens, and falling, as it were, from 
tins figure, is tliat of a human being, painted red, and is typical of the 
earthy part of man being tin own off from his spiritual At the ends of 
the lid and bod\ of the sarcophagus, are hawks, the Afirathodaiinon, 
representations of the sacred eje of Osins, gnd a libation pffered to the 
deceased and to Isis 

The sides of the sarcopliagus give each sevtn representations of the 
deceased, and lotncen these are vanoVs lines (>f hieroglyphics, many of 
which Mr P deciphered From them we read, “ Osiius, llieraphoros 
of Amuii, Osiui deceased, son of the piiest of Aniun, Oiroi^NOPURi 
(Oiiuphris of Plutarch, manifestei of good, a name of (^sins), son the 
priest Oniikoso, dece«i8cd, son of the piiest llonsiisi, deceased. Ins 
mother, lady of the house, M \snii-si, &c '* 

'J'herc are some cmlous Vanations in the mode of spelling the name 
** ^he deceased, and also of his mother, m the hTeroglyphits on the 
sarcopliagus, which are highly deserving of notice llis name i?'spelt m 
four different nays 1 Osiui, 2 Osiriao, 'd O^^ihiosao, 4 Reriao 
The name occuis very frequently, but the modes in which* it *“18 most 
generally spdt are the 1st or 2iid , Osin or Osinao Celt an variations 

often occur in nntnig the names of Egyptians, nhicli generally consist 
of the introduction or omission of ccitain ^oncls, which m Eastcin 
languages is not of the same importance as in l^uropeari In Aiabic, 
Peisian, and Turkish, the principal von el of a noid is alone infroduce^d 
in niitiiig, the force of the otheis bmng known by cert*un maiks or 
points, njliieh aie generally omitti'd excejit iii the Koran In tins case, 
lionevei, lu the foiiiih (*xamp'e the variation seems to occur iii the 
consonants, nl uh ofleis some difficulty, since the force of the sitting 
bgure*nith its hand to its mouth, has been fixed fiom the nord 
Kaiseros, nliorc it ocdiisas an JS, m more than one instance, phoneUc 
value IS therefore to be regaidcd as determined Wcie it not so, one 
might suppose from the fust liieioglyjdiic in the 4th c xample in Plate III 
(p 37,) being substituted tor it, that tins figure nieicly served to represent 
a man, and therefore stoc d for the letter R, the initial of the nord Romi 
(Man), but it signifies a child, as is proved by the position of the hand 
to the mouth, and tlie reason of its having the foice of S, is that Se, or 
Sheri, Signifies child Upon the nhole, howevei, the name Osin is so 
much like one th«it we ^^ell know (Osins), and the iiAtances are so many 
of Osin or Osiriho, th«it Mr P n as inclined to suppose th<* introduction 
of the R m this ‘*iiigle instance might have been «ni oversight, or acci¬ 
dental The name of the mother of Osin is spelt in*'three different 
ways 1 Masharsi, 2 Masiiarm or Tasharsi, n buffi is thh geneial 
mode of writing it, 3 Tasitvhgf Perhaps, therefore, the T of Tnuiu 
IS to he understood, instead of the Tm or m of Tmaiv, or Maut, (the 
vulture,) but this is very unusual, the vulture being usually M 

Having thus fai remarked upon the prodess of embalming, the 
modes in hhich the eml^almed body was afterwards preserved, the cha¬ 
racter of the cases, and the hieroglyphics depicted upon them, and 
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hanng shown, that according to these the mummy to be examined was 
that of Osin, the son of Ouoiiofn, mJio was the son ol Onklioiiso, w^ho 
was the son of Ilorsiisi, and that all these were priests belonging to the 
Temple of Ammon, that his mother s name w^as Masharsi, and from the 
inscription at tfle feetpand the repiesciit.ition of Isis, that he might 
probably have been one of the priests ofhci.iting in the in> stem's of the 
worship of Isis, it now remained to unfold the mummy and see how f.ir 
the appearadcA wou4d coAespond witJi what had beeivdescribed, tuul 
Mr I* here took occasion to remark that it might possibly occur wbeie 
n proceSs was so gene^p.! as t^at of embalming amonp the Egyptians, 
that the body of one person ^nigbt be ac cidc'iit.illy pl.iccd m a rase 
belongijiig to, or intended for, an Other In the < vent of sutli a casualty, 
the^nly proof which could be offered of the identity of the contents of 
the case w.is to he found m the name of th<' dc( eased being will ten 
upon the bandages, as had already occurred in the instance of that 
of Ilorsnsi, unrolled m the Roy.il College*of Buigi ons With this 
pnliruinary catition, Mr I\ remedied tlic luuminy from its 
iiimr cothn, and commenood flic unfolding The outer bandages were 
all mailed by the impussion of a co itipg, oi dress of beads, made 
ot Yitiihf dgeaith, of various colours, and which liad bc< u sejiarated from 
their coniM vions h^ the destruction of the stnng upon which they A^iie 
hung S(\cial jioitiona w ere pu s< rved ami exhibited The outer folds 
of bandage consisted of a I.irge sheet, tinged of a icddish-])ink coloui, 
and this w<is fastened on by some stiips of a nankin colour, which were 
made to act as cords or hands to fix the whole Ilenc'ath the outer 
slu ct the bandages appealed as fitsh as tJie day they were applied, and 
were passed round the body with the greatest iif itiiess and precision, 
tlie> weu fripgod at one end, and the o^liei lixd a selvedge They were 
'\ory nunurdhs, and consist(d of scarcely less than 90J) yards* Tlu'y 
wcie i hy fly 5.J 3 aids m length, ind aCout (i inches in bieadth Tljey h id 
)rtn formed fiom cloth ineasuiing one yaidand ^ m width Tlic* band- 
agi'S took \aiious directions, and scieiol compresses were found between 
tliem A Jaige poitioii, rCseinbling a nightcap, was taken oil the top of 
tJic her* I The texture of tlie bandages was prefty^ uuiiuitn throughout, 
neithc'r very fin* nor coarse Upon the end^oj tliree jioitioris, hicrogU"- 
pliioal inscriptions were found, whic h sc cracd to id( ntify the body with 
the individual mentioned upon the case, and tlius icnd< led tin c'xanii- 
nation very sitisfar tory Tlic iu*icnpti()ns were to the following cfh ct 
‘Mife, intcdlect, po»ci ” “ Osriis,” men ly thi* name, and wrongly spelt 

l^nexi made bandage eternal (sepulchral) of Cfsriis” • 

As the unfolding proc(‘C 3 d(‘d, it became evident that the limbs were 
sc'parately bandaged, and that the b<indagcs near to the body were firmly 
fixed to ft by the pitchy matter that had been used in the cmhalmnig 
Tlie process of developement, therefore, became necessarily slow, but 111 
a short time one-half of the head was exposed, and was found to be 
devoid of hair, in this respejt corroborating the opinion as to the con¬ 
dition of the priesthood Near to the surficc of the body, a huge mass 
was discovered, which*proved to be the li^er of the deceased, that liad 
been removed from the body, embalmed, and then placed upon the body, 
amidst the bondages Various other portions* of the different viscera 
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wore afterwards found, and m the most entire state of preservation. 
These had been extracted from the body thiough the incision into the 
left jlankj as described by Herodotus, and the inside ctf the body was 
filled witli cedar-dust and aromatics The ears ^erc remarkably pre¬ 
served, and tlicir foim lendcred entire by sin*iL dossils of linen being 
placed into the cavity of the outer ear, and the brain had been extracJted 
through tlie nostrils, which weie somewhat disfigured by the operation 
No papyiiis was found either between the lc»gs or^on the inside of the 
arms, as is sometimes tlie case, nor were there, any amulets, igcalabsei, 
Sic to be seen^, The mummy of Oyni is be regarded valuable, 
inasmuch as it affords another proof of the certainty of hieroglypluc.il 
literature—^liis character vv.is found to correspond, as for as possible, with 
the description upon the case 

It is to be hoped that the trustees of the British Museum will 
relax from their dctc rminaticm not to allow any of the spec iniens con- 
V'j^edSii that nation il eollcction to Lc urn died, as math eunous if not 
useful information may he obtained by such a research The JIuseum 
ought to ])()ssoss specimens of muminies in every state and condition 
and they should he exhibited m the (j,illery of h'gyptian Antifj[uities, 
in the first, second, third, and fourth sciics of banJages ar^ianged also 
according to tlu'ii tonditioii in lift , and tlicii hi5torj, .is depicted upon 
the c.ises containing them, detailed Tii this way, the collection, tor 
which Lately the (government have so liberally supplied the means for 
the puithase of INFr Sams's collection, and various articles from Mi 
&ilt s, w ill be rendered truly useful 
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No IV 

Chemical Affinity 

The elements and their compounds are the materials with which we Iiave 
to experiment» some of them aie very powerful and dangerous substances, 
and Sir Huthplhry Dary hits well compaud these to the ^cfiactory spirits 
of Arabian romance, wjiieh, although occasionally subject to the skill oi 
the ma^cian, would ofjpn sudc^nly escape fiom control, and tiidanger 
his person , ^ 

-AJl experiments should be imdertakcn with some degree of caution, 
for •chemical action is fieqiuntly amazingly sudden and leliemeiit, in 
spite of every precaution, the most expeneneed chi mists sometimes 
meet with accidents, and they are almost certain to liappeu to the 
juvenile operator If* he mixes suhstaiiii^ s#tog( ther lashly and incau¬ 
tious] \, an uwfixpected result tak^s peibaps a ton out of •fumes, 

or a blaze of fiaine^ is eiolM*d, he lose', his picsciite of mmd, becomes 
ahirmefi at the spirit winch be Inas thus unwittingly tonjurtd into exist- 
cnct, aijd, being ignoran-t ol the lueansof subduing it, In is half suffocated, 
sifJded, scorched, pr othoiwisc injured Manj accidents of this kind 
ha\e happened m con^jpquoiicc of the ignoranV*e and awkwardness of the 
young operator, and Chemistry is often dcnouncid as a dangerous and 
disagreeable study, with a very little can, however, experinieiits may 
be i»erfonned without injury to himself, or annoyance to others 

Experiments should alvva>s ho made in a room extlusively de\oted 
to their performance, dncsti^d of any valuable furniture, yet well stored 
with chemical preparations and apparatus, so as to constitute a liahoratory, 
within whoS% charmed precincts, the young chemist will hiid hours and 
days rajjpdly and imperceptibly glide away, for the ‘‘hcginniiig of che¬ 
mistry IS pleasure, its progress knowledge, its objects truth and util it) " 
Most of the preparations w^hich are requisite for the pursuit of this 
fascinating science, may i»ow he readily procured at the shops of those 
who designate themselves ‘‘operative chemists," and thus great facilities 
for the study <’ f chemistiy are afforded to t^e juvenile student The 
scene is vastly cliangcd since the time of the alchyinists, who were obliged 
to prepare all tjieir owm compounds, or even 'withm th( last thirty years, 
W'hen there was much difficulty in purchasing “ chemicals ” In those days 
the possession of ^y larger quantity than a few drops or grains, of some 
su|>^tances, was only to be acquired by long anff anxious labour over the 
furnace, crucible, or distillatory appaiatus, and expenmeuters had to 
saenfit' much^ime m preparing the materials for their expenmenis There 
were hi^ very few shops when^ chemicals were sold, and that at a most 
exorbitant rate, oil of vilrioU for example, being charged at the rate of 
thirteen shillii^gs per pound, to obtain w'hich quantity the maker bad to 
work for upwards of seventy hours The process being gradually un¬ 
proved and expedited, the re^t became more copious, and it fell to half- 
i-crown per pound, but even then the supply was limited At the present 
day, about hhy thousand tons of oil of vitnol are annually manufactured, 
and it IS sold at the rate of five farthings per ^ound SpirU of saU^ or 
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murtaiic acid^ was formerly sold at d much higher price than oil 
vifrioly and could only he \ ery sparingly procured, but at present it is so 
abundantly produced in certain processes of manufacturing chemistry, 
that It IS of less value than that of the glass bottles necessary to contain 
it, therefore tonents of muriatic acid are daily ailowed^o run to waste, 
and it IS a matter of no small difl&culty with the manufacturer to find 
out a place 'inhere to thro^\ it an ay A few jears ago carhonqle of Jtoda 
was a valuable,preparation, and sold for twelve shilling^ p^r pound, it 
may now he bought, dry and pure, for ninepencQ, or, in the crystalline 
state, for tnopenje per pound ^ • 

About thirty years ago a single gram of the metal potassium was a 
wonder, there were but few chemists wlio could elicit it from its^coinhi- 
natum with oxygen, and it could not be pun based at any rate, therefore 
its marvellous projierties were almost exclusively exhibited m the labo¬ 
ratory oi lecture-room of tlie noble Institution in nbuli its discovery was 
made As analytital cliemistry advanced, the lacilities for procuring 
jjjjJijssihm somenliat incie.isi'd, and it ^ould he sparingly pftrebased at the 
rate of about five shillings pi r grain, althou^i many jjersons refused to part 
with it even at that price It gr idually became more abundant, and its 
piicc low'ered in piopoi tioii, until at the present day it is kept m the shops 
as a common preparation, and sold foi about fifteen shillings j:)er ounce, 
a pound of potassium is now no niRoinmon quantity 

Although it has been stated that tli(‘rooni destined for the laboratory 
should be well stored with chemical pieparations iiiid apparatus, yet no 
extmisive or extravagant outlay of money m their purcluise is meant, on 
the contrary, a multitude of the most beautiful and instructive expeii- 
inc Tits can be made, with viry limited means, and AVithout any (ostly 
showy ap]).iritus It is bitter fo^ the juvenile student to qjitain a few 
‘^chemit* ils*' as,he iiquirea tlicniy rather than to fill liis%ottles and 
slieUcsAit once with a h6st of articles selected from a catalogue\ Those 
who are clesiious of knowing how a regular lahoiatory should he fitted 
up, will find ample diiections m Farada>'s excellent w'oik on Chemical 
Mampulatwn^ which is also replete with \alualtle instructions conceinmg 
the art of making experiments 

To peiforin expi riinont^ with neatness, safetj, and success, requires 
long and laborious study A beginner must not expect .inything like 
great preeision m the results of Ins first attempts, nor *iust he be dis¬ 
couraged by repeated failures, but endeavour assiduously to ascertain the 
cause of them, and thus he wiJ gradualh^ yit &ceu«ely, acquire much 
valuable practical* inloiIllation Chimistiy is a science of cxpeninc^t, 
facts are the data fiom which conclusions aie to be drawn, for no reasoning, 
d priori^ can enable us to judge as to the result of any elieimcal operation 
But iiow^, to eommcnce the more immediate subject of the* present 
paper, and this must be dune by referring for a moment to Mechanical 
Attrac tion , * 

Mechanical Attraction principally ox^ts hetwTon bodies of similar 
natures, or, where it takes place between solids and fluids, the bodies 
undergo no change of their rcspectne natures, thus two pieces of lead 
by strong pressure umte with each other, and form one mass, which has 
precisely the same characters and habitudes of either piece of metal 
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separately If a piece of lead be dipped into water, oil, or spirits of me, 
and withdrawn, a drop of any of these fluids will be attnu tod by the 
lead, but they cjre not changed in their characters by this proceeding, 
for the attraction is merely mechanical, and mechanical moans will in¬ 
stantly destroy ^t, thwi the capillary attraction of a cloth or pn co of 
blotting paper, will instantly draw any of these fluids from the sui-face of 
the solid lead 

Melt sdinC lead \n a hidlo, and lay a little lump of tin upon its 
surface, it will float there, because it is much lighter than the lead, it 
will sooft melt, and wlnji this happens remove the ladle from the fire and 
let the metals cool It will he found that, although*^the tin was the 
liglitest^netal of the t>vo, it is not discoverable as a distinct stratum 
at the surface, that, cut the lump of mixed metals wheie you will, it pre¬ 
sents an uniformity of composition, and now here can the tin and the lead 
be separately seen 

Take an ale-glass nearly full of water^ axd cautiously pour upon its 
surface some sjnriis of wine, colouiyd red with cochineal, this wifl float 
upon the water as a distinct %tiatum, (which the colour renders v(Vy 
evident* and it is employed for no other purpose,) for spirits of wine is 
lighter than water Cover the glass with a e«iid, or sainer, so .is to j>ro- 
vent evaporation, i^ike another ale-glass, ahoutiorie-quaitcr full of watei 
coloured w^th cochinea^ and fill it up cautiously with colourless sjuiits 
of wine, which is best done by lotting it run fiom the pipe of a funiKl 
over which a hit of muslin is tud, this ])rtsscd against the sides of the 
glass, and neaily touching the watci, will enable you to poui on the 
spirit without disturbing the watoi Clover up this glass, as well as the 
former, and leave them for a day or two At fust the liquids preserve 
their respe<tiv(* situations, in viituc of their different lelativft weights, 
but, in the course of time, the lighter spiiit will lie diawn down through 
the header watei, and the heavier wS,tei will rise through the lighttr 
spirit, as will be evident from the red coloui being diffused throughout 
the whok contents of both glasses, and wdieii the action has arrived at its 
maximum, no repose will«cause the spirit and water to separate into two 
distinct strata 

Now these are cases exactly analogous^ to the experiment with 
lead and tin, wluch has been already mentioned, some power of Attiac- 
tion, YVTy diflcr^mt from mere Mcchanual Attraction, i** here operating, 
to cause lighti r substances to descend through hi avier, .iiid vice venuh 
It is Chemical —the lead has achciiiKal atti ntion for the tin, 

the tvater has a cheiiiu al attiac tiou for the spiii«» of wir^, the substanc es, 
therefore, although of opposite weights and properties, are enabled 
mutually to p^ietrate and combine with each other, m opposition to the 
laws of gravity, and when thus chemically combine d, they will not sepa¬ 
rate, by any mechanical means Every part of the lead, upon analysis, is 
fbund to conlaui tin, and the strength of the diluted sjiirit is found to be 
the same from W'hatever part of the glass it is taken for examination 
Chemical Attraction is often*caHed Heteros^cneous Aib action^ its distin¬ 
guishing feature beings that it takes place hetAveen the particles of dis¬ 
similar bodies, causing their union, and producing a new cUid distinct 
class of compounds, when substances thus attract each other, they are 
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said to possess mutual affinity ^—Whence chemical attraction is fiur more 
commonly called Chemical Affinity^ 

To take another instance of this power of attraction Let us refer to 
the metals gold and mercury^ the one a solid metal of a fine yellow 
colour, the other a liquid metal of a silvery whit^ess Bring them into 
contact, they attract each other -with a very considerable force, and that 
this IS not merely mechanical, but chemical, is soon proved by the change 
of physical characters which the metals undergo byjbcing4eft for a short 
time in contact, the gold loses its solidity and colour, and the mercury 
its liquid form,—the resulting compouml is a sofiL unctuous massf of the 
colour of mercury That form of golifleaf called “dentists' gold" is 
convenient for this experiment, it is vary much thicker than common 
gold'leaf, and therefore more tangible, a little disc of it, about IialUau 
inch in diameter, presented to a globule of mercury about the size of 
this letter (O) will present the result, or several leaves of ordinary 
gold-leaf may be rubbed wUh ^ similai globule in the palm of the band, 
with the point of the finger, and the desiied compoj;in^ is produced. 
Su#h i ompound is called an amalganL^y and no mechanical means enable 
us to separate the metals after they are thus once combined, lAt heal 
will destroy the chemical attraction existing bet\feen the tvjo metals, 
the meicury, being volatile, flies away in fumes, leaving the fixed gold in 
its metallic state The amalgam, when rubbed^upon the sufface of a 
clean plate of copper, adheres to it, and presents a silvery-lookmg surface, 
but no gold w'lll appear expose the amalgamated plate to heat, the 
mercury volatilizes, and leaves the gold in firm and close contact with 
the copper, and upon this principle depends the ait of waier^gtldtngf. 
Gilt metal buttons are an example of it, they arc made of discs of clean 
copper, to •which the amalgam of gold is applied, then heated to expel 
the mexcury, and the noble metaris left m the state called ‘(dead gold," 
which may be polished to the full Extent of its splendour, by rubbing it 
forcibly with a smooth hard steel, or agate, tool, called a hurmsh^X 

Silver has a strong attraction for mercury, and forms an amalgam 
which is not distinguishable m appearance fronuthat of gold, but yielding 
up silver by heat, and therefore applied for silvering the surface of 
copper In expenments with mercury it often happens that com and 
plate become accidentally jotted with it, thus a sovereign instantly 
becomes whife^ and no longer passable, heat it carefully m die flame of 
a spirit-lamp, the mercury volatilizes, and the com will assume its 
propt r lustre by a little friction When mercury is accidentally spilt, 
persons often endeavour Ifo collect the scattered globules m a silver hi^le- 
bpoon, which becomes of course totally spoiled by uniting with the 
mercury, but heat will volatilize it as in the case just mentioned, and 

* The term amalgam is used to denote originated from the circumstaii& of this 
thecompoimd of withotlicr metals, **8olutivc water** being employed to di%- 

but when they umte with each other to the solve gold. , 

exclusion of mercury, as in the case of lead 

and tin, the term alhy is applied to the f The highly-omamental buttons worn 
compound. on full-dress coats, funush examples of 

f Mercury was called hydrargyrum by gold in its dead and burnished state, the 
the alohymists, the term signifying water former is the appearance as it comes from 
qf siher , perhaps the term vmter-gilding the fire, the latter the result of fnetionu 
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the spoon may then be burnished until it acquires its usual lustre, if 
howeyer, the metals have been for some time in contact, tl\o solid teiiture 
of the Sliver is destroyed throughout its whole mass, and then all that 
can be done is to heat the amalgam in an iron ladle, and preserve the 
silver for som» ether ^penment. When mercuiy is accidentally spilt, 
the globules may be collected in a wooden, or horn spoon, or upon a 
piece of bent card, rings, watches, and tnnkets, should always be laid 
aside dunng»aft chen^cal ecepenments, for not only will mercury spoil 
them, but vanous acids and gases are sad enemies to ornamental metal¬ 
work Hus chemical attraction of mercury for the nobler metals is however 
of much practical utility, as ftas just been shown when speaking of 
“water-gliding,** also in several •metallurgical operations, the ores of 
Bilvgr are reduced to powder, and agitated wnth mercury for a considerable 
time, an amalgam of silver is formed, and this exposed to heat leaves the 
fixed metal in a state of considerable purity 

Tin and mercury^ilso form an amalgam of nearly the same colour 
and texture a^tl^ two former, it has very important uses, for ^11 our 
mirrors and looking-glasses (^e their lustre to it A thin sheet of 
tin, cal^d itn-foily is laid upon a smooth sohd table, and amalgamated 
with morcqry, thus presenting a brilliant metallic surface, upon tins a 
perfectly clean and dry plate of glass is slid geiitfy and carefully, equable 
pressure iS^then applied, and the glass forcibly adheres to the amalgam 
in virtue of attraction *of cohesion The superfiuous mercury is after¬ 
wards dramed away, and none is left excepting in actual combination 
M ith the tin, this hardens by time into a crystalline texture, as may be 
seen upon inspecting the back of a looking-glass 

Now it matters not how large or solid the pieces of gold, silver, or 
tin may he, they will all combine with mercury, and lose they states of 
aggregation ffi time, but it will be remarked, that if they are employed 
in tJie Tonn of fine leaves, their union with the msreury is vastly 
expeditM we therefore come to the conclusion that attiaction of cohesion 
influences chemical action This fact is remarkably exemplified with 
regard to platinum in t^e compact solid state, mercury has no action 
upon it whatever, and it might be hastily concluded that the two metals 
have no attraction for each other, hut if the mechanical aggregation of 
the platinum lie destroyed, so as to rc^duce it hito very minute p<irtic1es, 
mercury will then unite to it and form an amalgam* Chemists are 
well aw^are of *such facts, and therefore almost invanaldy destroy the 
attraction of cohesion of the substances which they submit to expeii- 
meni, hefnee vancty of mortars, mills, shears, and files, with wliuh 
a %^cll-fitted laboissitory abounds IJeat and solution are also resorted to 
when mechanical means cannot he conveniently used Tliere are num¬ 
berless familiar examples of cohesion opposing chemical action, thus the 
fire-grafe does not bum away, because of the strong cohesive force of the 
iron resisting the degree of heat to which it is ordinanly exposed, nor 
does a lump oP coal suddenly and bodily start into combustion, because 
it opposes cohesion to the chemical attraction of the oxygen of the air 
Reduce an iron bar into fine filings, and a lump of coal into fine powder, 

* The finely-divided state of the metal I which is obtained by heating its ammonia 
rpfiUiKMl, IS hiiown as spongy platinum,'* | munate to cedness. 
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aggregation is thus to a great extent destroyed sift them into n hre, the 
iron will burn \Mth bnlliant spailjs, like the firework called ‘‘a gerbe," 
the coal w ill suddenly burn n itli a very lunimous flame A lump of rosin 
held in the flame of a candle will not tike fire, destioy ifs aggregation by 
powdeiiiig, and then dust it tliiougli a flame, and^t prodiices an enormous 
bla/e The sudden combustion and fl.ish of powdered rosin is often used 
at the tluatrcs lor pioduiing what is called “artificial lightning" The 
diy \egetaljle jiowder callc<l I ffcopodiuin enjployed for a similar 
purpose, and does not evolve so much smoko In all these instances the 
substances are eruibled ifijudly to attract oxj^gen^aiid burn, becjfuse their 
aggregation is ovenoine by mcc banical jiicans 

Again, a lump of lock-salt, alum, or sugai-candy, thrown into 
water, will bo some time in dissolving, becfiuse the attraction ofcijihtal- 
li7ition oppose'^ clumi(«d solution, reduce them to fine powder, and 
they iill rapullv dissolve 

In some instances, ev^n yben tlie aggrogatiofl of bodies is destro\ed, 
tbc} »efuse to exc'it any tbtmicil altiactnm for each ytli^r, until a third 
ag*cnt IS added to them Thus, int-pom(l(rs consist of gall-nuts, and 
bulidiate of non, perfectly diy and in biic^ powder, tbc} (‘xeit atti.ic- 
tiou for each ollici, but remain a men mi\tui(',*of a browiiisji coloiii 
add water to this, it cncicoinc'S the aggiegition of tlie powdei by dis¬ 
solving the sulphate of non, ivbub cxuting its cbcmica# attraction 
for (be* mattei of the gall-nuts, unites wifli it to foira a nc*vv and distinct 
compound, of a black hue, mz Avnlmg-ink Soda-waicr porvdei or 
stfitnr pf)/rd('f\, are instinees of the sime kind they consist of tarlam 
and and ca?honni( of wda^ liotb pcjfcctly cliy, powdcied and mu(d 
togc the 1 , and in this stali^ the y will rcinani foi years without sbow^ing 
any tciicVncy to combine, tbcir lespectne particles aie not endowed 
with tt’^dom of motion so «i8to come into cdose contact j|p.dd water, it 
ovcicomes tbefi* remaining cobc'Sioii, the} dissolve, attiact Cc^b other 
cbimieally, jnoducing a solution, m which, if proper propornons are 
cmplojcd, the taste ol ricithci substance is pere'eptiblc, and this union 
IS attended with the escape of a \ast c]u<intity^f gaseous matter, forming 
the well-known eflervcscence 

If sand, carbonate of soda, and red-lCiid be reduced to fine powder, 
and mtimatcdy 7wncc? to^eflier, they show no tendency to combine If 
water is added, tlie carbonate of soda dissolves, but no other result 
take s place, excepting that the sand and red-lead suit as an insoluble 
mixture to the bottom of the vessel containing the experiment We 
must seek then cjnother Agent to cause the union of lihese tbit^e distinct 
and opposite bodies expose tbe powder to a very strong heat, ^lie 
cohesion of its constituent particles will be overcome, they melt, and 
111 this fluid state begin to exert a strong elieraical attmction for each 
other, and ultimately produce a compound which is solid, hard, trans- 
jMieiit, and brittle, namely ghns • 

TIi(‘ w^liolc art of making this truly w^onderfur and important 
smbstaiice depends upon Chemical Attracluon, it is another instance of 
tht' application of science to purposes of practical utility There aie 
lew eompciunds m which tbe propeities of the components are moie 
coinjdetcly disguised than in glass Who would imaguie that glass, 
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transparent and beautiful as it is, consists of three opaque bodies of such 
distinct and opposite natures« AVater poured into a glass will no longer 
be ab^^to dissolve away the soda, as it did from the mixture before 
fusioi^fr IS a remarkable instance of aggregation presenting 

chemical action| for il^the glass be reduced to a modcrately-fine poivder, 
water will then instantly dissolve out the soluble soda* 

Soda presents an example of what chemists call an alkali there 
are several %udi bodies, add they aie all characterized Jjy changing the 
yellow colour of vegetables to a ieddish-browii, the ydlow of the 
iurmerh: particularly ^ Paper ^tained with the wateij^ infusion of this 
vegetable is called te&t~paprr • Pladfe a hit of glass upon it, moistened 
•with water, no change of the yeltow colour results it, however, instantly 
changes to brown if powdeied glass be so treated, thus indicating that 
alkali IS abstracted by the watiT when aggregation is to sonic extent 
destroyed Acids are opposed to alkalies, and, generally speaking, they 
change vegetable blue colours to red j)‘ip«r staini d with watery infusions 
of violets or is used |is a t( 4 st-p ipei for a< ids Tims the */artai ic 

fuid inst.intly reddens litmus •[laper, hut carbonate of soda, or soda, will 
iestore*the blue colour in other words, it is said to neuliahzc the acid, 
heme ^vhejn soda-water powdeis aie dissolved m water, the resulting 
solution is wc///rrt/,^noithei aeid nor alkaline ‘ 

The^iodmtion ^f colour, or its modification by clumical agents, 
IS the foundation of the aits of colour-making, dyeing, and calico-printing 
Thus, lead exposed to heat absorbs oxygen, foiming a red oxide, which 
IS employed as a pigment, under the n.iine of led-lead If a piece of 
white cloth be immersi'd in a solution of sulphate of non, aftcrw.irds 
dried, and then soaked in an infusion of galls, tlnsi* tw^o suhstancis will 
attract each other m the fibre of the cloth, and foim ink, with which 
compound Ac cloth is permanently d)vd If an y d(‘sigi^ such af a letter 
or flowy, be drawn upon white calico, with a solution of prussiate of 
potash, whicli is bright yidlow, allowed to dry, and then soaked m the 
solution of sulphate of non, the two substances will attract each othei, 
and produce a beautiful •blue (priissian blue), wlier£\er the design ex¬ 
tends lliis is the principle upon which one department of the beautiful 
art of calico-printing depends If a strong elution of the well-known 
chloride of lime he spotted o^c\ the black cloth, the d^e is destroyed 
wherever it touches, and white spots a])pear upon a black ground, and 
if the dyed or punted cloths b<‘ immersed in this solution, they become 
perfectly bleached, in consequence of tlu destruction of dye and coloui 
by the agency of chlorine This is the pnncTple of Hhe whole modem 
an of hle«wjhing 

SubstaiK^s which arc useless, or of little value alone, form, by 
chemict^ attraction, compounds of vast utility The skins of animals 
in a recent state do not admit of many useful applications, they are 
gelatinous, an<^ prone to putrefaction and decay The bark of trees is 
of little value, excepting for fuel, it is also apt to become mouldy and 
rotten but if an infusion of bark be made, and a recent skin thrown 
into it, and suffered to remain for some wrecks, the animal and vegetable 

* A fact discovered by Gnjfbths, Quarterly Journal, xx 2G2, 
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matters will be found to have entered into mutual combination, producing 
a substance, having the form of thcwskin, it is true, but neither its texture 
or habitudes, unlike its components it is insoluble in Wtjter, and, so far 
from being prone to putrefaction, it is remarkably permanent and of 
extreme utility, admitting of niauifold application# in thef arts and manu¬ 
factures, and known as leather^ produced by the art of tanning* A 
solution of glue or other animal jelly, added to infusion of oak-bark, 
will instantly form a solid mass, which is, cHemicsilly speaking, leather^ 
wanting only texture • 

Leather, as it comes from the taipiers, is^ of a nutmeg-bfown or 
lusset-colour, and was formerly (‘^lusii^dy employed m this state, for 
harness, sandals, &c Acddent, perliaps, first showed that tbejc^ontict 
of iron ‘discoloured it, a sw ord might have been left in a wet leaifher 
scabbard, or a spin upon a wet riding-boot, which would both become 
black wherevtr there was contact with the steel or iron, this, probably, 
gave the first hint of dyeisg^leathf i black, and gradually solutions of 
non AWre employed for the puipos^ uiK^r the name ^f “ Copperas 
Waters ” Coppcias is suljihate of non, and a little of its solution washed 
over lusset leather will instnilly d}e it hhuk, on account of chemically 
uniting with the matter of the oaIv-l)«iik which the leathci cgiitaiiis, 
and forming ink , 

All black leather, excepting Japan leather, is^dyed with solutions of 
iron,—generally the sulphate of non, otlier colours arc produced by 
difliiciit metallic solutions, as will he fully shown, wlicn particularly 
dis( ussing the cliemu al arts 

The action of various acids upon the metals presents some very im¬ 
portant and pleasing instances of chemical affinity, a great number of com¬ 
pounds artftlnis produced winch aie called ACi//y, all of which have their 
uses, tidier m chemistry, incduine, tlie arts, or manufactured 

If a piece of *pure silver be phfeed in a glass containing mtyc acid, 
diluted with three parts of WMter, (tind distilled oi puic water is in all 
cast's to he uiidcistood J,) a violent action and a vast evolution of dark 
oiange-tolouicd vapoms takes place, the silver mpidly diminishes in bulk« 
and ultimately completely dissohes, forming a transp.irent colourh'ss 
solution, (if the sihor he thrown into the acid in fine filings, the action 
IS still more energetic, ami pait af the m.itcnals fly suddtnly out of the 
vessel and aic lost, it is tlieiefort' bt tter to employ the ni£^tal in its more 
aggiegat(d state ) Now this i*- a curious and rciiiarkahle phenomenon, 
eonsequent upon the attraction which the two siihstayes have for e*ich 
other, no oidmary solvi'ift will act upon silver, and thcielore its solution 
111 this instance is totally unlooked foi it piovcs the impossibility of 
anticipating the result of chemical action, by any reasoning a prtot i, it 

• Probably the most ancient art on $ Distilled l^ater rmi^ be abundantly 
record obtained from the wnsti-pipo cif a hott 

hoiibc, or otlier building bleated by steam 

-f- In making these solutions of metals the waste steam from any boiler, if con- 
ni acnls, and indeed in all casts whoro duised% a womi-pipc, will furnish dis- 
fuints are t volved, the vessels containing tilled water of p^it> sufficient for all ordi- 
tho exjienment should he placed beneath nary purposes Recent ram-water inny 
I eluiUTU y, soHhat the fumes ma^ be c ir- be substituted for distilled, it there is miicli 
ru d awa} without annoying th§ operatoi | difht iiltj about the distillation. 



crri'MiCAL AFriNiry 


49 


C4m only bo determined liy expenmcnt Add silver to the solution until 
the acid refuses to dissolve any more, er is saturated "with the metal, then 
pour off the elm solution into a cup or glass, set upon hot sand, and 
allow it to Oool very gradually, detoiminate figures will soon make Iheir 
appearance thiodghout^ltho liquid, they will gradually increase in size 
until a considerable mass of white and beautiful crystals form, which 
are those of the nitrate of nlvet Thus you have an example of the 
union of a liquid aci(fwith*a solid metal, producing a solid crystalline 
body, which is a salt •of silver A piece of copper acted upon by 
the dilufed nitric acid,«will readily dissolve with the disengagement of 
the same orange-coloured vapoifi s, Imt the solution, instead of being 
colourloiw, Jias a beautiful deep hlSc tint, and if saturated and allowed to 
cooh^s just directed, it yields blue riyslals of nitrate of copper^ Dry 
both crystalline products betv^een two or thiee folds of blotting-paper, 
and leave them exposed for a few houis to light and air, the salt of wlvei 
will soon become purple, dark purple, alid* lastly, black, the salt of 
copper will lo^ i<^ solid form, and* gradually pass into the liquid* state, 
hut un<Jprgo no change of colour Place portions of the two salts m a 
dark room for a similar length of time, the nitrate of silver w ill remain 
solid and White, that of co]q)ei will still deJiqtKscc exactly as before 
We find, ^1011, that the jwcscncc of light, Clinch is an imponderaole 
element, affects the nilprate of silvei, but what causes the change in 
the other Nothing more than the watery vapour in the atmosphere, 
for which it has a strong attraction, and which therefore dissolves it 
when exposed 

The blackening effect of light upon inflate of silvci, is applied 
to domestic purposes, for markings linen Pirinancnt ink is^a strong 
solution of U, which has a powerful .attraction for vegetable fibre, 
many dyes for the hair, also, contain tfeis salt, ivory, boue, and leather, 
are also/frequently stained black by its employment, if any portion 
chances to touch the fingers m the above experiments, they will he 
indelibly dyed black The crj^stals of nitrate of copper are highly 
soluble in spints of wine, and if the solution be kindled, it burns 
with a lovely emerdd-gieeii flame, hence it is abundantly employed in 
pyrotechny, which is completely a cheiiueal #it 4 , sponges soaked m the 
alcoholic solution of nitrate of copper, and suspended by fine wires over 
the stage of theatres, jiroduce the lambent green flames now so common in 
ineantation-scenes, strips of flannel saturated with it, and applied round 
coppei swords, tndftits, &c, produce, when lighted, the flamiiig-swords 
and^^ro-foiks, brandished by the demons of sucTi sceneS the chief con¬ 
sumption of nitrate of copper for these purposes In theatrical dis¬ 
plays, the skill #f the chemist is eveiy where called into activity, producing 
not onl^ various-coloured flames and magical appearances, but also 
contributing to the splendour of the scenery, dresses, and decorations, 
the perfection of the gos-lights, and to the efficiency of the ventilation 
Many other amusements depend mainly upon cheimstry for their interest 
and perfection. 

The nitrates of silver and of copper will yet further present some 
curious information. Take the solution of the^fiist, diluted fvith about 
half its weight of watpi in a glass, and place m it a slip of bright 

VoL II • E 7 
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copper. The instant that this metal comes into contact with the solu¬ 
tion a remarkable result tallps place ^ the silver begins to reappear in 
a crystalline metallic state, and the solution assumes a bright blue colour, 
let the expenment continue until silver ceases to deposit or precipitate, 
then brush it all away from the copper, allow ilt‘to sublide, pour od the 
blue solution, add a httle water to the residuum, pour this off after 
further subsidence, into the first portions, and thus wash the silver until 
the water is nc longer blue, then collect, dry, and wei^i Ihe silver, it 
will present the same weight as that of the pieces originally dissolved*, 
'rjiis IS a processjof great importance in tie ait of ^assaying and metallurgy, 
find is constantly practised by the workers in silver, to recover the precious 
metal from its solutions, and, as it appears in a solid state fron^s^olution, ‘ 
they call it “water silver” The theory of the operation is simplj?®this, 
the metal copper has a stronger attraction or affimty for nitnc acid than 
the silver has, and, therefore, wlien put into thc^solution of the mtrate, 
it robs the silver of the n?tn« fund, and compels it to precipitate in its 
nietalfie state, the copper taking its^ilncc in the soliiUoirto form nitrate 
of coppei This may be proved by evaporating the blue soliUion and 
washings nearly to dryness, then cooling it, for thp production ofcrystals, 
which will appear m the full enjoyment of all the chaiacicraof deli¬ 
quescence, solubility in alcohol, &e, which were found to belong to the 
nitrate produced by the direct union of nitric acid with copper Take 
either solution of nitrate of copper, diluted with water in a glass, as 
befoie directed, and place in it a plate of silver, no action will ensue, 
because* the nitnc acid has the strongest attraction for the copper, but 
remove the silver, and substitute a plate of clean iron, a very different 
matter ensues the instant that it touches the blue solution it becomes 
covered w^ith a bnlliant coating of metallic copper, upqp continuing 
the experiment^ the solution assumes a green colour, and Ultimately no 
more copper is deposited, then decant the solution, separate, i|ash, and 
dry the copper, as before directed ivith the precipitated silver, and, if the 
nitrate employed was that produced hy the direct union of the acid and 
copper, the weight of the precipitated metarwill be that of wliat waa 
originally dissolved The tlieoiy of this process is analogous to that of 
the former one, the iron,4114 this instance, has a stronger afhnity for the 
nitnc acid than the copper has, therefore robs it of the acid, compels the 
cojiper to precipitate, and takes its place in the solution, forming nitrate 
of iron 

This expenment is not without its practical appkcations yi the arts, 
for recovering copper from its solutions m vanous acids, the water w]|pch 
is found in copper-mines very frequently contains a large proportion of 
soluble salts of copper, this was formerly allowed to run waste The 
story goes, that a miner accidentally left his iron pick in the water, and, 
next day, upon resuming his work with it, he found that it was con¬ 
verted into copper This led to an examination of the (supreous waters, 
and chemistry soon divested the matter of the marvellous transmutation, 
by pointing out that it was a case refcmole to affimty, and still further 

* The moat conveiuent way of coUectmg if it is poured on a filter mueh c^die stiver 
tlie silver is to get it into a small saucer, adheres to the paper, and cannot he leadilj 
and let the water slowly evaporate from it; detached* 
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proving tbat it might be employed to advantage Accordingly, quan¬ 
tities of refuse iron are now thrown Into 'Inch waters, and allowed to 
reniam until they precipitate the copper, which, being collected and 
melted, fuinishes a notable proportion of the metal of commerce 

The green solution%f nitrate of irm resulting from this last expen- 
ment, if evaporated with the view of obtaining crystals, turns of a deep- 
brown colour^aiyi refuses to show any tendency to crystallize, it is an 
uncrystallizable deliqifescent salt, nor can we, by placing any other 
metals in^its solution, cause the iron to precipitate in the metallic state 
it has got the nitnc acid,%nd hoMs it m defiance of the^ittcicks of otlier 
metals, its affinity for the acid is*superior to any of them There is no 
‘direct motliod of obtaining the iron from the nitrate 

All the foregoing experiments were invented by the akhymists, and 
described by them under very fanciful names They were also frequently 
adduced as instances of rfhe real transmutation of copper into silver, iron 
into copper, &c , and, in the early dawn of sfiefice, such a conclusion was 
by no means afisurd or preposterouf “He who first saw the corrosion 
of a mebil by a limpid liquid,—wdio beheld the opaque and ponderous 
body gradually disapjiear, and become part of a transparent and ap¬ 
parently hoidogeneous fluid, and who saw the sanye metal reappear upon 
the addition^f a proper precipitant, must have been infanitely surpnsed, 
and struck with admiration of the occult powers of nature* ” 

If We subject some of the scarcer metals to the action of nitric 
acid, the results are very remarkable, potassium may be selected as an 
instance Drop a globule of it, about the size of a large pea, into a small 
cup nearly full of water, containing a drop or two of strong nitnc 
acid, the moment that the metal touches the liquid, it ^^oa/yjupon its 
surface, envelyicd with a beautiful rose-coloured flame, and entirely 
dissolves This is an example of intei^se Chemical Attn>ction, existing 
between tic two substances, and the usual attendants upon it are the 
evolution of light and heat Try the solution w'lth a piece of tuniienc- 
paper, if its colour is changed brown, a drop or two more acid must he 
cautiously applied,—if, on the contrary, it reddens htmus-jiapcr, a small 
globule or two of p(»tassiiim is required, the object being to obtain a 
neutral solution this is easily effected, and now if it he carefully eva¬ 
porated to about half its bulk, and set to crystallize, beautiful crystals 
will begin to form, which are those of the nitrate of potash , commonly 
called mtre^ or saltpetre 

IJie theory of%he expenment is Bimi»le, jrpt highly instructive, 
•water (as will be hereafter fully proved) consists of oxygeh and hydrogen 
Potassium has an intense attraction for oxygen, it therefore snatches it 
energetically frofti combination with hydrogen, with such rapidity and 
force, as evolve heat sufficient to cause the hydrogen to hurst into 
flapje, the oxide of potassium (potash,) thus produced, is instantly 
attracted by the nitnc acid in the water, forming solution of nitrate of 
potash, which readily yields cryiitals of a six-sided formt. 

* Bergman's Opuscula * become oandtzed at the expense ot part of 

its oxygen, and the ox%de$ thus pr^uced, 
*f* In an the fbregomg expenments upon combine withf>thcr portions of the acid to 
the solution of me^s in nitnc acid, they form nitrates 

p O 
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Place some dry crysUls of nitrate of potash in a glass retort, pro¬ 
vided a proper receiver, anJ pour on the crystals some oil of vitriol^ 
or ^vlphuiic acid, apply a moderate heat, red fumes will soon appear in 
great abundance, wliith passing over and becoming condensed in tbe 
cold receiver, present pure liquid mine aMd, tlfe sulphuric a ltd 
expelling it fiom its combination with potash, and therefore sulphate of 
potash remains m the retort That this new result is |lie nitric acid, 
may ho proved by causing it to act upon silver,'* copper, or iron, their 
respective nitiates mil he as readily pioduced; as they were b^ employ¬ 
ing the acid of commerce purchased af the chrtnist's 

After having ascertained this fcfct, dissolve some lead m diluted 
nitric acid, and thus make a solution of ml rate of lead^ for- an experi¬ 
ment which will he required immediately Now examine the sifiphate 
ot potash in the retort, ^erJ likely it is a little acid fiom ejrccAs ol 
sulphuno .icid remaining mit, if so, ncutiali*sc this,—it may he done 
witl\, potassium, hut this % rather too expensive, therefoie employ a 
solutiun of jiure potash Tlie neutral ^sulpluile of |»ottish is very inso¬ 
luble in water, and ci}stallizes in slioiter pi isms than iiiticp but you 
tan obtain a solution of it m about lf> parts ofr water, add tins to tlui 
neutral solution of nitrate of Icvid, and note tbe result, Tloth solutions 
i\ere transp,uuit and char, but upon mixture, a copious mAss of white 
Aolid matter appears, winch, upon a short reposr, precipitates, leaving the 
supemahint liquid clear and colourless This is an example of double 
decomposition^ the theory of which maybe easily understood Sulphate 
of potash consists of sulphunc atnl and potash, or oxide of potassium, 
nitrate of lead consists of nitric acid and oxide of lead, but, when the 
two salts aie mixed togctlier, the sulphmic acid having a stronger 
affinity for the oxide of lead than the nitric acid has, combines with it, 
forming sulphate of lead, wliul) being very insoluble, piecipitates in the 
solid form tlie potash thus treed from union with suljdiiiric acid is 
instantly attracted by the nitric acid, whicli existed in the nitrate of 
lead, therefore a nitrate of potash is formed, which lemams in solution, 
and its 1‘iystals may be obtained in tbe usual manner So that in this 
experiment there is an interchange of aeids between the oxides of the 
two metals, tw^o soluoh salts producing one that is insoluble, and 
another remaming in solution 

Such then are a few of the manifold results of Chemical Affinity, 
and a passing notice or so regaidmg their application to some of the 
arts The object of tjiis paper is to put the stude^it in possession of a 
general notion of chemical operations, without entering particularly into 
all their minutiae, the application of the theory of definite proportions 
to some of these results, and the consideiation of *^othcrs in which 
chemical action takes place more intensely and suddenly,«will form 
matter for future discussion. 



DESCRIPTION OF A RATIONAL LUNARIUM. 

What vague ai^ false notions of the planetary system common oncnes^ 
or planetaria^ invanablv convey to the learner, who receives his first 
ideas on the scieifcc ol Astronomy by means of them, must stiike every 
one who is curious enough to examine a beginner as to the progiess he 
has made The^ reason is palpable, those who recommend the use of 
these machines, as capable of facilitating the acquisition of "ideas on what 
they regard as an abstru 9 e subject, decide from the well-known Horatian 
maxim, llmt they do n(Pt consider, that unless the associations early 
excited by impressions from visiWe objects are perfectly consistent with 
•truth, thttK vividness tends to render nugatoiy cfll attempts to correct 
those^rroneous impressions by subsequent study These .idvocates forget 
that the absurd misrepresentations of relative magnitudes and distances, 
which result from the attempt to explain a gie.it number of celestial 
phenomena by one machine, make impressiftn# on the mind of ordpary 
learners, which^ar^ too powerful tc^be subsequently effaced by abstract 
numeric^ details, or by pure mathematical reasoning 
• If the common Oricry w’^eic only had recourse to when the mind of 
the pupildbafi been habituated to comprehend very abstiact ideas, tind to 
control the ^mpresMons derived from his senses bj tb< exenibc of his 
judgment, there is no do«bt that it niiglit be adiantagcously made use of 
on some occasions, but this is not the case with the popular mode of 
teaching, the Oirery is shown to tlie Icariici liefoic he has the slightest 
correct conceptions on the sub|ects,—piobably btforc he lias received 
even the most elcmcntarj instiuctions m plane geonutry AV'ho, there¬ 
fore, can be surpiiscdif the false idtas impaited by the visible jn.icluiic 
before liim, cannot be counleiacted l>y the teachers exhortations not to 
pay attention t? the magnitudes and distayces of the representative plUnc^ts 
Thiii^evil might ptrhaps be submitted to, if there were any counter¬ 
balancing advantages, but the ideas winch ordinary orreries are intended 
to convey, are precisely those which tlicic can be no dijfficulty in acquiring 
from verbal instructions, or by means of good diagrams The gemial 
conception of i odic s revoh mg iii space louiid a cential one, at dilFeit.iit 
distances, and with difierent velocities, is t#o*simpU to present any 
difficulty to the slowest comprehension, and a few concentiic curies, at 
the correct proportional distances, drawn on paper, are quite as adequate 
to assist the understanding as the most elaborate jilanetariuin, and do 
not convey any false ^impressions The common anxiety of machinists to 

shoiii their skill by ingenious combinations of wficclwork, induces them 
to aim at making complex macluncs, by which the planets are carried 
round m their oibits, but to effect this, they are obliged to violate still 
more flagmntly proportional distance, and even then without arriving at 
anything like the correct motions which require illustration Added to 
these elementary motions, orreries are intended to explain the phenomena 
of night and day, of the seasoi^, the lunar phases, and eclipses, &e , to 
effect all this, the falsifications we allude to are earned to a most ludi¬ 
crous extent, till the machine becomes only a fertile source of every 
iiToneous notion that can he conceived on the subject * 

We must here mention that our objections are only against Orrriics 
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or Planetonfi, and do not apply m any way to Globes, which are as 
deserving of eulogium as the forlncr are of ridicule The astionomical 
or geographical phenomena which it is the object of a globe to elucidate, 
are really made more comprehensible by such ^ auxiliary, and, while 
affording this help to the learner, the globe actuiuly rectifies the erroneous 
impressions previously received from his senses, it constantly remmds 
him that the inequalities on the earth's surface, whicjj a^e so great in 
relation to huh, and to the minute portion of that surface he can view at 
one time, are really insensible in relation to thtf whole mass JThe mind 
conceives the tRie nature of the vast tinfathofbahle ocean” in reference 
to the earth, when it perceives, frgdi a simple calculation, that the 
thickness of the paper, covenng the artificial ball, is a tolerabki-represen-* 
tative of its real average depth, and how much are the w^onders revealed 
by geology rendered intelligible, when the learner acknowledges that a 
gram of sand, stuck on his globe, is a correct model of Darwhal Ghiri, 
or CUimborai^o, and a scratcB with a pin exaggerates the deepest natural 
valley, or the slightest puncture th^ docjfcst mine wlncli human labour 
Las ever excavated But the sublime ideas of creative power, which the 
law of giavitation must excite, when the mind riglitly conceives thf 
comparatively minute masses acting on each other at enoTni<fus distances, 
remain undeveloped in that which has imbibed its notions or the subject 
by ineaiiH of a two-mch world, stuck on a brSlss W'lre at perhaps four 
inches* distance from a half-inch sun*. 

Tlicse remarks have been suggested by a Lunartum sent to us by a 
friend, who, agreeing m our opinions on the worthlessness of coinnion 
macliines, has endeavoured, in that hefoie us, to remove their deffcts, 
and to laccompljsh what they are perfectly incompetent to do 1 ’he 
merits of this rational “toy” are, that it can be made ^ any one who 
has a little ingenuity, and tliat, with this simplicity, it effects, with 
accuracif, all it jmrposes, it is, iii short, the contrivance o^a mathe¬ 
matician and philosopher, and we think many of our readers will 
thank us for such a description of it as will finable them to make and to 
adjust It 


• Eieiyboginncr should ISam, by heart 
wo might saj. Sir John Ilersi hoi’s receipt 
for an Orrery wt giM, it htrt with sonic 
alterations, lor the sake of supporting unr 
views on tlu subject b\ such an autliontx 
Clioosc any large level held In the 
middle, pi ct, a globe two •kit in (baine- 
tor, this will npivseiit the Sun, plate a 
gram of iiiuHtard-hted at fii ket dishinee 
from the sun lor Mercury, a pea, at the 
distance of 142 feet from the sun, wdl re¬ 
present Venus Our Earth will bo an¬ 
other pea, at 215 fett from the sun. Mars 
will be a largo pm’s head, Jt27 feet off, 
four grains of sand, at distances of 5 to 000 
foot, Will represent the new planets. Ju- 
piter will bo a moderate-sized orange, a 
quarter of a mile from the sun Saturn 
a smaller Orange, two-fifths ol a miU, or 
1408 feet, from the sun, ai(8, lastly, Ura- 
ntu a full-sired cherrv, or small plum, 


three quarters of a mile from the sun 
‘*As to getting correct notions on this 
Bub)ect b^ those vt.r^ cluldish toys, called 
oircrns, it is out of the question ” (Sir 
J llirschers Astronomy, Lardner’s 
clopadia, p 287*)^ « 

Tins IS the smallqst scale on winch an 
orrery could bo constructed to shdW the 
siftclhtcs and the sinallor planets. The 
moon, in the above smodel, would be a 
common pin’s head, six and i^half mches 
from the earth-pea When we conceive 
this model, and reflect that the twq-feot 
globe keeps the plum in its orbit at three 
quarters of a mile distance, and that the 
two •oranges net on the plum, and the 
peas, and on one another, and stiU more 
on the pm-head moon, in aU possiblG poai- 
tione, as they revolve round the globe, the 
mind begins to get a glimpse of tho power 
of graijitj 
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The board wluch serves as a stand, represents a plane parallel io the 
ediptic* The cylmdncal block a has its upper surface cut obliquely, so 
that Its plane ipay form an angle of 5^ & with the eohptic, that being 
the inclmatioa of the moon's orbit to it. This oblique surface is covered 
with paper^ and* a graftuated circle desenbed on it, through which a 
diameter must be drawn, eotrectly parallel to the intersection of the two 
planes, to represent the line of the moon*s nodes» the ends of this diameter 
must be the *and 180° oY the divisiou on the circle. • Tlie block a 
turns round in, and concentric With, the nng n, on the surface of which 
a graduated circle is also draw^iF on paper this lower^piece b is made 
with a pivot to fit into a hole in*the board, to admit of a and B being 
'turned rcsuid together on their centres. The pillar c is screwed fast into 
A, it*has an oblique shoulder to carry the wire axis of the earth at the 
proper mchnation of 66^° to the ecliptic, this shoulder turns on c to 
allow of the earth’s axy; being set to point to tbe proper sign of the 
Zodiac in the circle on b * * 



H IS a light frame to carry the moon, m ^ the opening is contracted 
to the thickness of c at one end, by two ivory (or brass or wood) slips 
fixed on its under-side and^i/vA with that face, when ii, therefore, is 
turned round, resting on the oblique face of a, these slips prevent any 
lateral^ motion At«the other end of h a square jilate of ivory (wood or 
bras%)* is screwed on the under-side also, the vppet face of this plate, 
tberetore, coincides with the plane of the surface of a on this plate 
a graduated cirale is described concentnc with the moon s axis. The 
moon is oamed on a double pedestal, the lower piece having a pivot to 
turn m the central hole of the plate, the imder-face of the pedestal is 
cut bevelled to form an angle of 5° 9' with its axis, so that by turning tbe 
pedestal round, the axis of the ^oon may be made to stand perpendicular 
to the ecliptic in every position of n, instead of being perpendicular to 
that frame, as it would be without this contrivance 

The length of the frame, h, being decided on at pleasure (the one 
before us is ten inches, but the larger the bettfi-,) di\ ide the length of 
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the opening, from the centre of the circle on the plate, into thirty-two 
parts, (thirty being the moon's *mean distance m earth's diametem) 
Then, making the centre of the circle zero, mark the ^Oth dmsion on 
the ivory slips, and subdivide a division or two on each side into tenths, 
to serve as a scale for setting the moon at lie# true distance from the 
earth Tlu h«ill f, to npit sent the eaitli, must be made accuiately equal 
to one division in diameter, or one thirtieth of the mean distance, and it 
must liave cUi* «<(uatorMl line drawn on it the iftoon, m, is to be made 
ilO ol the e,11 til's di.iimtei, and may be measUKed from the scale on the 
slips In the j^nstrument we are dcscfibing, tfie moon is maHe mono 
piece witli the upper part of its stands which turns round on the lower 
pcdest.il, Ixlore mentioned, to allow" df the uiihlaekeiied halfthe sur-' 
Itice being turned in the direction of the sun, is indicated by the li/Je b k, 
without altering tlie adjustineiit of the pedestal But if a larger scale he 
adopted, the moon niiy bt made to slide on a hpc luedle stuck 11017)00- 
difularl\ into the pedfstal, m eitliir case theio must he contrived menus 
h> wjiich the moon may be set coiroctl} at the saim bright aboie the 
surface of the plate, vhtn the moon is mVici nodi that the earthyi& niised 
above tlio centre of the surlace ol A, or 111 shojt, that the line joining 
the centres of the two halls in that position, he pmallel to the 

hoard, and conseijuontl} icpiescnt one in the tiue e^lijitic 

The dial, n, is intended to supply the jJace of men cl mis on the 
earth, and should bo diawii on })apti with eaie, for the hititudc of the 
}dac(% <Liid being then mounftd on a eonuaJ jiieeeof wood, cut to ha\o 
Its flat surface truly to represent the hoii/on of that plaec a homi- 
Rpluncal hole must he cut out, so that when the caith is sunk m it the 
radiating lines of the dial may tend to its te ntre ^ 

The pillar, K, is to indicaty the duection in which tlie.sun is, a piece 
of cjTid with 4I hole to repioseiU the apparent diametei^of the sun is 
Rtuck npiight on its top, the centn of this hole must be madev'xaetl} as 
high above the hoard as the centre of the' earth The diameter of the 
hole is of course to he made the choicl of the angle, subtended b;y th<» 
sun from the emth, the arc being described ^ith the radius equal to the 
distaneo of k fiom 1 

There must he a 4e^iit<‘rpo]se put on the end of the frame, n, to 
keep its unde 1-side close down on the top of a, and to steady it while it 
IS mo>ecl 

7(3 adjust the Lnnarium Turn u round on its axis till the line 
AK of the sun's directtioii is opposite the degiee on«the graduated circle, 
corresponding to the sun's longitude for the time Then turn A*rpand 
in II, to bring the moon's ascending npde into its proper degree on the 
same circle Turn the earth's axis round on c till it \\m in the plane of 
the solstice s, perpendicular to the ecliptic Itciise or lower dial and 
earth till the c entre is perpendicularl} over that of the pillar c, or over 
the centre of the ring n set the dial in the meridian, 0^ indicated by the 
eaith's axis Turn fi round till the line of the nodes on a coincides with 

* This dial 18 , of course, not esBcnttal, tion, even in the latter ca«e the nicety 
and ninj lx* dispensed with it the earth be required to construct it properh is a good 
Urge enouf;h to admit of mendians being exerciiae, and it maUnally adds to the 
drawn on tt, but we would ^vise its adop> merits of the Lunarium. 
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that joining the axis of the earth and moon, ^\hen lu this position, r.nsc 
or depress the moon on its pedestal Ull its centre is at tlie saint luight 
as the earth's abo\e the surface of the hoard, that is, the moon must W 
put really m the ecliptic \ihen she is in her node, nnd the oorrespomling 
adjustment for #he suris centre may be made at tlie same tune 'riuii 
move the frame, ii, till its axis, or the hue paifilliJ to the radiu& mdot o( 
the moon, point to the degiee of longitude on a, in nhicli the moon is at 
the time of hdjTfstmeJit, iif this new position, tuiii the h^wer pedestal ol 
the moon round on its ^xis, till that axis is peiiicnditulai to tlie ecliptu , 
a small ^dex stuck in •the pedpstal to point to the riglit degree on the 
divided circle, will allow of thiSfidjustnient being made A\itli facdify ami 
accuraej^t once* Lastly, niov 6 the fiaine, a, hackwaids or foiwards 
till the moon ho brought to her true distant e tioni the eaith at tht tune 
of adjustment, by means of the scale on the slips , md sot the onlightt netl 
half of the moon towards the sun, iliat is, make tlie jdanc of the line 
separating the light dark halvt s peipendicijl m to lh(» sun’s direetioii 

The bofffd may be m ide to slijo b< tween iillets ol wtiod nailed down 
on one iniicli larger These fi 4 lcls being struck out, arts of coiietmtiu 
circlc»s of such lada, that the jiatli of the earth, when moving between 
them, njay.be the cm It desciibed bj the c.iith at its tiuc pioj»oitionalc 
mean distance, dt dpt cd from tli it originally ^assumed toi the (arthaiid 
moon th?se filh ts ni be spaced out into day*> Hus addition to the 
Jjunanum will enable it to show tliat tJic cur\t (Us(iil>c<I in spac( by tlie 
moon, IS not a nod.ited cjihnd, as common on crus show it, hut one 
slightly undulatory, and alwaj^s com«i\e to tlie sun 

The young learmr must he iin}>nss(d with the eharacteustu ol this 
instrument, in wducli, md((d, its gif«it meiit consists , it is only Inu loi 
one fixed position, and will not admit of the moons bdiijJ in.idc* t<» 
revohe rouif^ her ivhoJe oihit, loi Im foie she has moved tiiioi*gh one 
twentieth part, her mean distaiue aiuf the pla(c ol lici node has alttnd, 
but h} the simple and easj adjustimnts which a (ominon epbemens will 
enable him to make in as sliort tune as is iic[uisite to read these instruc¬ 
tions, he has the earth afld moon in their real positions, and by mo\jiig 
the moon for a short arc in her orbit, be sees tlic dircdion ol lui motion 
and Its results But if he look thiough Ihe^lpile on k, he must bcsir in 
mind that he is no longer .in observer from the earth, he must tiaiispcut 
himself in imagination to the sun, oi at least to the point ui tin caitlj’s 
radius vector, represented hy the aj>citure on k 11c will sec‘ an m lipM 
of the earth wdien^o an mhibitant ol it tlu s/a/ is eclipsed, and he will 
ob^idtre on eclipse of the moon by the dodj/ of* the lajitli, instead c;f its 
being obscured only by passing^through the shadow of our planed I’y 


” Tb^ degrees on that circle must be 
numbered accordingly, but the means of 
aiicertaimng where they are to commiiice 
will be best understood by looking ut the ^ 
instniment, it should be contnvid that 
tlic small mdex should poiut wRtn the 
adjustment is made to the degree of the 
circle on a, seen m the axis of u when, 
tlierefore, the modn is m her nodes, the 
index on the pedestal must pomt to 0” or 


IfiO®, no descnptjoji can maki these ni(< - 
ti«s intdhgihle the dull, .aid thev 
not tiecdid hv the at iit( all tint < iii 
be Slid IS, that the triooti's axis tr/f/A/ he 
pt rpt iidiuilar to tht and isd to 

tlu pi me of If, otlitrwisc thin will ho 
a discrt'i»aii(j httuttn Uil moon’s le/// 
positimi and that which it ouglit to h ii*, 
as guui hj the hon/oiital Artk on ii. 
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tuinuig the dial and earth round on the axis^ and keeping his eye lu 
the plane of the former, he may ohserre the moon’s nsing and setting, 
and the hour at which it happens, and, in short, with care and skill he 
may acquire correct notions of the cause of all the lunar ^enomena 

Jn conclusion we would observe, in answer to those who might 
consider the subject and our mode of treating it too elementary for our 
Magazine, that although it may not interest them personally, yet as no 
child could make or adjust such an instrunu^nt without “assistance, and 
as every one is directly or indirectly interested in the instruction of 
young people, the paper and the toy it describes ye not so inconAderable 
as they might at first appear 4 


THE PHOOKESS AND STATE OF SCIENCE IN BFXGIUM. 

• • 

In oui'opening number we announced our intention of jspeoKilly devoting 
a portion of our Journal to the oommuTiKation of whatever might appear 
most generally interesting in Foreign Science, and especially frofli time 
to time to giie such abstracts as we might be ablelo obtain of^ts^general 
condition 111 the scieral countries of Europe 

Hus pledge we have partially redeemed by Jlie vanous lloticcs we 
havt in<*cited, refeiiiug to foitign discoveries and researches We hope 
to fulfil the same promise to a greatei extent in the present article We 
hti^o bein kindly favoured with a copy of the Bulletin of the Royal 
Academy of Siiemes at Brussels, containing the detailed proceedings of 
the public Seaiue of Dec Ifith, 1835 , and shall present our readtns 
with what*lifts appeared to us the truly interesting Report, delivered on 
that occasion by the peipetual seertfarj, M Quetelet 

In doing this, we ha\c thotiglit it best to adhere closely to the 
authors own wOlds, and, instead of attempting any compilation of our 
own, to present Ins luniuious and often eloquent views in a translation, 
if not always strictly literal, yet always following thetenour of Ins reflec¬ 
tions We think it iiglit to apprize our renders of this, in order to 
iiccount for an occasional st;jle of expression which would not perhaps he 
adopted hy an original English wntei ITiis, however, we do not doubt, 
will rather be regarded by our readers as characteristic, and as only 
tending to bung more >iMdl\ to tbeir minds the actual tone of scientific 
views at present prevailing in Belgium Witliout fyther preface then 
we commence * • * • 

t 

Report of the Permanent Secretary on the Labours of the Ancient 
1mi*iiu\l ami Roval Academy of Bhlssela 

In some introductory remarks, the distinguished author gives V rs^id 
sketch of the progress of arts and sciences in Belgium m former cen¬ 
turies —their flourishing condition under Charles V, and subsequent 
decline, and almost total extinction. Tli? dawn of a better state of 
things, however, approached — 

“ It was uuder the auspices of Mana Theresa, of glorious memory, 
that the Imperial and ROyal Academy of Brussels was formed The few 
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really irell-instruGted men that Belgium contained, united tbemaelvea with 
several fureigiiers of distinction, and the*language of science wus once more 
heard amongst us 

** The labours of this learned body were crowned with a brilliant success, 
and obtained grofit faioiir with the nation, who well understood that the 
opinion thort would be foimed ot her by foreigners, would henceforth depend 
on the esteem in which an assemblage of men would be held, who might be 
considered a» htf repr^scnta^i'ies of national intelligonce Unhappily, this 
success was ot short duration • 

** A ^evolution, which broke down the greater part of the props of the 
ancient social edifice, amf renewed the political constitution of many states, 
also changed our destinies * 

ThfttAcademy of Brussels was suppressed, its members wefo dispersed, 
and When, at a later period, we became a part of the groat body ot the Freru h 
empire, of which the whole intellectual life appeared concentrated at Pans, 
It might he asked with reason, whether Belgium had not again fallen into 
Its ancient state of torpor , • 

** The ImytcnaJ and Royal ^cadeyiy of Brussels, whoso important s^nices 
are to this day too little appreciated amongst us, appeared then but lor an 
}nstant,hind as a pi elude to a new era which was soon to open before us, and 
1 o restore us, with (Air ant lent liberties, our former taste for the arts, 
litciatur^, and science When in 1816 this learned body was rc-organi/cd, 
the few'raeanbers wht» were yet living, were called upon to (om]>ose it, but 
some had expatriated thdmsohes, and others were for the most part too aged 
to be able a second time to co-operate in the intellectual regeneration of their 
country At the present time these men of another ago huie 8 uc< cssn ely 
hecximo extinct 

*‘The new academy, in creating an annual public session, was desirous of 
consecrating the memory ol the 16 th of December, the day on whuh the 
ancient Academy of Brussels was founded, and which, by a happy coincidence, 
IS also the b#th-day of our august monarch, and they have deemed that 
they could not with more propriety ushbr m their public session, than by 
giving a rapid sketch of the labours of its predecessors, as constituting the 
finest eulogium that could be offered to tbeir memory 

It is to me that has hfen intrusted the honour of pay ing this tribute of 
gratitude,—this sacred debt, which is indeed also that of the nation 

I will not here stop to retrace the origin or the first labours of the 
Academy, the recital of these may bo found dieffiilcd in the volumes which 
commence the former, and the new scries of our memoirs 

“ I shall only speak of its foundation, with a view to make that character 
of grandeur and magnificonce which was imprinted on it, and which would do 
honour to ^he mostsenhghtencd governments, duly appreciated Its august 
foi^dress had well perceived, that in order to reshife the sciences in a country 
where they had nearly fallen into complete oblivion, it was necessary to en¬ 
circle with honours, and worthily to recompense those who cultivated them 
with success She cx)n 6 tituted the Prince of Stahremberg her minister 
plenipotentiary to rep«^sent her in the Academy, in the capacity of protector, 
and the chancellor br Brabant was invested with the presidency The royal 
library was assigtied as the ordinary place of assemblage The Academy bad 
moreover the enjoyment of thaUnch collection, which had formerly belonged 
to the duke of Burgundy permission was granted it to use as its great seal 
tl e arms of that illustious house, and thus of associating its name with those 
of the bnghtest recollecticms of our national histoiy Funds wAe liberally 
accorded for the printing of the memoirs, for remifnerating contnbuiors, and 
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for scientific travels Pensions were created in favour of superannuated 
members, or for such as had distin^uMhed themselves by their activity 

“ * Lastly, to gi\e a luither mark of the particular esteem that we accord 
to useful talents, and to those who cultivate them with success,’ said the 
empiess m her letters patent, *we detree that thtpqualify of academician 
shall communicate to all suth as shall be decorated with it, and who shall 
not be alicady ennobled by their hiith, the distmctions and prerogatives 
appertaining to the estate of pei-sonal nobility, aud thii^ in viKtut^of the ait of 
their admission 'int<» this sot icty ’ 

“ If wo quote these woids it is not to attach iiifportancc to anej^ent pre¬ 
rogatives, but to g4ve a deal undcrstandinj^f of the (Powerful assistance wliiih 
hticnte received at a time when these prerogatives were everything m the 
eyes of the world 

“ The academy,however,received a still higher privilege, an incstiii^able 
benefit foi the learned,—I moan tin' liberty of the press, that rnothei of 
thought, which then u^ipt ired as a consoling phenomonon on emerging from 
oui long night , 

“ Ro many combined advantages would naturally i reatt ambition of 
being an ac adeinitMan, thu's a noble cmulat'on spn.id tluoughout Belgium, 
and It was not long befoio talents were seen to arise, which W'oU^l have 
remained stupified without stimulants ol suih cnerg) hive volumes of 
memoirs were published by tbc Imperial and Roval Acadeniv ol Biussels, 
during Its slioit exisfeiiec, as were also many volumes id pn/c mr^moirs A 
detailed analysis of those siieutihi and litcnrv wi>ik*» would perhaps become 
tiresome, but it may bi intcie^>ting to examine into the useful consequences 
the\ weie of lo Belgium 

‘ If wc' (onsidci, for example, the phvsicMl smonces, we shall observe, that 
in Older to judge ol tluii advancement in a countiy, one may take for a 
standuid, the height to which the study of inathomalics has been carried 
Mulhematles is the language in which naturd phefioniena ar^ expressed, and 
valued uumeiicall}, whim they have been duly studied and lerluced lo their 
most simple eleineiits, and in geneflil, the difliculty which most branches of 
science experience in having tlicir phcnomc'iia tianslalcd inXo this language, 
only tends to show the foible degree oi idviiue they have made 

“ In adopting a like scale, we find, since the^late of the earliest publteo- 
tions of the old academy, an immense piogress in Belgium In fact, the birth 
of the infinitesimal calculus had, as we have alieady said, followed close upon 
the decay ol science in oui jiixvinces, it had attained the most rapid growth, 
and that a 11 -seauhing instiumcnt, Ihc powoisof which weic tried by removing, 
as if by enebantnient, Ihc thick veil which rovcicd Ihc finest sec lets of the 
system of Uic world, had not even attracted the attention of Belgium After 
having reduced, if one may so speak, the heavens witliMi its dominion, the 
infinitesimal calculus had made the hap])icst excuision through tiie fieMs of 
physics, and attacked directly the most beautiful problems of that science?m 
which we were vet studying works that were quite out of date 

“ The commandant of Nieuport, in the second volurae*of the Anneni 
Memoirs of the Arademy^v^e^ the first to show that the higher biahches of 
analysis had found an interpreter in Belgium he at once accomplished t];ic 
solution of many important problems with which geometers^w'cre then occu¬ 
pied, and his labours put him in communication with d’Alembert, Bossut, 
and Condorcet Such lelatiotis not only do honour to the learned person 
who is the object of them, but also to the country to which he belongs 

“ So fifie an example hardly found any imitators Mr Bournouns was 
the only one in the Acaefcray, and one luav sav in Belgium, who CKX^upied 
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bitnselfwith researches of the hi^rher analysis, hut with much less success 
than the commandant of Nicuport Xlie ancient university ol Luu\aiu, in 
itb course ot instiaction, scarcely vent bevoiul the rule ol Caidan tor (he 
lesolution o! ecitiations of the third de|j:ree, and as for astronoinj, it blill held 
to the vortices o^Descait^^f although many oi its professors began to oci up> 
tlienisehes with the laws of attraction As fur astronomical observation, it 
absolutely did not exist, it was to foreign men of science, who associ.ited 
themselves if itl^ the ijist lajiours of the academy of Brussels, that the only 
ohsonations really worthy of ha\ing been made in this country, are duo 
these have been registered in oui ancioiit memoirs, where we mcn^t with the 
names of Messieurs Pigdlt, the Cbunt of Bruhl, the Baion^ach and Lalande 
When this lust astionomor made*the riicuit of Europe lo \isit the obsena- 
tories, hltaf^id not dissemble his asfonishuicnt at not finding amongst us any 
traews of his favourite siience ‘In the Austrian Nellieilands, now French,’ 
hr w'rites, ‘astronomy does not appear to lia\o been cullnated ’ he then adds 
‘ the only observer of this country is in English gentliMuau ot the name of 
Pigott ’ This learned iVrson is indeedestabyslyd among us, and be made at 
Louvain, Bru^jiels^Ostoud, Tournay,J-.u\cmbourg, and IloogstiaeU n,various 
obseivations on the satellites ol Jupiter, he also took Ihe mciidional altitudes 
of a grout number of stais, by means of one of Bud’s Quadrants, which had 
been iiitiustod to him liy the Rojal Society of London These obseivations 
were untler1;aken with a view ol coopeiating in the constiuction of a good 
map of tli^ countiyt which was desired by tho'goveininciit,—a map which 
at the presemt day is sfl^niudi wanted, and which forms a bhink, but little 
honouiable it must be confessed, ainulst those geocLusical labours which have 
been accompli shed by our ncigbbouis 

“Itwas, again, the ancient acadc inirians ol Brussels, who contributed to 
spread iii Belgium with the giiatci aidoui the novel and biilhant discoverieK 
of the ])hysiLal sciences, nor wcic tiny reiub icd le«,s useful by the applica¬ 
bility of t hear know Itnlge to the studv of oui own countiv, with Vliich they 
weie occupieji with the gicatcst /cal, ancl it is that vvlucli makes tli({ collec¬ 
tions of our mernoiis so precious to the*learned, who may ^ish to study our 
provinces in a scientific and lit(*rary point ot vicwr Amongst the meiiiheis 
who most distinguished themselves in the physical sciences, must be men¬ 
tioned the Abb6d Mann, Je Needham, clc Witry, and Dr Godart The 
first of these in particular was remarkable for the diversity of his works, it 
IS true they must not be considcied, even with rc'fciencc to hcience, as being 
very profound, hut ingenious views, and somclimes the most happy concep¬ 
tions are there found Thus this learned man lias well hit upon the lelations 
which exist between the appearances oi the aurora borealis, the movements 
oi the magnetic nec^dle, and the quantities of atmospheric electricity, alhiiitics 
which have so muc l^cngagcd, in thc^se latter time s, the attention cjf the most dis¬ 
tinguished natural philosophers He had likowisc^ormed xery coirect notions 
oit the method that should bc' pursued m the ^tudy ol meteorology, u science 
in which but little advance has been made m our time, notwithstanding all 
the labours that had been undertaken in order to accelerate its pi ogress 

“ The Palatinate Meteorological Society had just been organized at Man- 
l^im, and addressed itself to the principal learned bodies in Europe, to ask 
their co-operaticm in the vast system of combined observations which it pro¬ 
posed to execrate, it also addressed itself to the Ac adeiny oi Brussels, and thc^ 
Abb6 Mann was selected to answer the appeal of the leariif^d Germans He 
acquitted himself honourably of Ins mission, and even now his observations 
are consulted with profit, and cited in most treatises on naturaf philosophy 
Many other members of the academy occupicfl themselves equally with 
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meteorology; and the learned professor Van Swinden, enriched our ancient 
collections by a memoir containing his observations made in 1778. It is to 
these collections that we must refer, to become acquainted with our earliest 
documents upon the temperature, the variations of atmospheric pressure, and 
evei^thing relating to our climate It is also thei^ that #re find the only 
three observations on the declination of the magnetic needle, which have 
evei been made in our country, even to the present time Chemistry was 
not neglected, but it encountered many difhcuities Ijpfore »t was enabled to 
assume, among the sciences, the important rank which it at present occupies 
M de Bennie undeitook to analyze the difterent sefils around Antwjfrp, with 
a \iew of finding some method of improving our hlkths Many other mem¬ 
bers also wrote on questions of chemistry*of general utility, and especially 
those rc'Uting to our agiicultural industry and to our mineral watassi 

“ A spirit of obser\ ation is among the qualities which distinguislT the 
Belgian people, thus natural science has always possessed for them a powerful 
attraction it is sufficient to cite the names of some of our predecessors to 
show that It was not neglcctecl^in the ancient Academy It is necessary to 
obserM: here that the gieater part of t^^e mejnoirs w hich*we»»publishecl on 
natural science, concerned Belgium, for tli% good of the country has always 
been, with the Academy, the central point towaidswhich all their relbarthes 
tended It is also to be remarked, that the member'? have rarely attempted 
general theories and the more abstrine questions of science, they have limited 
themselves to more modest labours,—they endeavoured fii collet t iKeful mate¬ 
rials, leaving to moie enterprising architects the card of construction 

“It IS to this epoch that wo must refer the earliest researches on the 
geological constitution of our provintes, and on their fossils these mquines 
liave latterly taken the happiest turn, and the present Atadoniy, in the judg¬ 
ment of the most able geologists, may present them among its most honourable 
lilies One of our learned membeis, who has taken an active part iii these 
labours, i» about to make their importance more justly appreciated than I 
should be able to do tk 

“ Physical geography and rural'economy were also properly attended to 
Among the questions w Inch were treatc'd, the most adiantageous means were 
equally sought for clearing the heaths of oiii Ardennes the former state of 
maritime Flanders was examined, the suecessiv# changes which had been 
produced there, and whatever related to the tides along our coasts 

“Again, the Abbe de Nehs and the Marquis du Chasteler, who 
united varied knowledge *w<4h an elevated mind, treated many subjects 
w'hic h have bince found an important place in political ecMinomy, a science, 
whose name bearing the stamp of noielty, has not even yet obtained an easy 
access into all minds The question to know whether, in a fertile and well- 
peopled country, large farms are useful or hurtful to the ^ate ra geperal, was 
treated by the Marquis du^Chasteler and the Abb6 Mann, m connexion Vj^h 
a discussion which had arisen between th\s latter savant and the English 
economists The reasons of our academicians were set forth it} a very striking 
manner, which even now possess great interest, particuiurly to Belgians, 
because the subject is treated in a point of view especially applicable fo thorn 
The Abb6 Mann, who, nearly alone among our academteians, hud an inclina¬ 
tion to touch upon questions of a general tendency, did notMraw bock from 
one of the most difficult, whu h forms as it were the basis of social science, 
and which has demanded the eoncurrence of the cleverest modern political 
writers, before it could he regarded in its true point of view, I speak of the 
question of fiopulation It is true that he did not really attack the difficulty ; 
for, with the pastor Meuref, regarding the increase of the population as an 
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incontestable good, he only occupied himself wilh indicating the means ut 

attauung it • 

**lf 1 have spoken of this labour, it is to show that the importance of 
the political and moral sciences had been understood by the ancient Academy 
of Biussels, and expla^i at the same tune what opinion btiU pre\ ailed here 
on a leading question, in so populous a country as ours ** 

Repot t on tfie Progress arM actual State of Geologi/^ andjhe Sciences 

cof^necled with %n Belgium 

** In requesting for the [Ihblic se&ion of this day, a report on the progress 
and actual state in Belgium of geelog}% and the scieiKCei connected with it, 
the Acada!py de&irci^ to ackiiou ledge and to show to the country, that part of 
the dt^bt which has already been paid to these sciences, and also tliat which 
IS yet due to them 

“ In giving my«elf up to the inquiries which this work demanded, 1 
have obtained such satisfactory lesults as ha\e r^mdered the task which had 
been imposed^^pon, me as pleasant aj it is honourable Many others tiiiglit 
have fulfilled it with more tulegt, but none, I %enture to say, with mure 
sincenti^nd gratification 

" The study of the mineral kingdom has been long neglected in Belgium, 
at which Iherc is much reason to be surpnsed, when it is remarked, that it 
IS, in prupoafion to iti^ extent, one of the richest < countries on the globe iii 
mineral substances, that*thc most precious of all, pit-roal and iron-orc are 
not only spread there with astonishing profusion, but known and worked from 
so distant a penod, that the most diligent investigators of our drchives cannot 
yet determine the limit beyond which the disco\ery must be dated 

** Notwithstanding, the working and treatment oi mineral i iches, though 
less difficult formerly than at present, already demanded (onsiderable know¬ 
ledge, which really did exist in those of our proMUces where thesfi kinds of 
labour wCle p#rsued, and both in Belgiutn and Germany the miner^ prac¬ 
tically cultivated mineralogy and geology? much before Werfier had studied, 
with them, the composition of the terrestrial ciust, which they dugw^ith so 
much courage and talent But we worked and Ueated our minerals as wo 
culti\ate useful vegetables, yi our fields and in our green-houses, that is to 
say, with an art and a success which have never been contested, studying 
nature unceasingly, in those of her productions from which we could extract 
use, seeking and discovering the means by whichevs might procure them in the 
greatest abundance, in a word, always observing, but reading little, writing 
still less, and leaving to others the empty pleasure of imagining systems 

This manner of studying natural science has been sufficient for the 
industrious wants ofathe epoch over which ho are now casting a rapid glance, 
but ffoni the end of the last century it could no ^longer i^tisfy the man of 
taste, curious to know all the beauties of nature, or the philosopher, eager to 
seise some one of the laws which'preside over this admirable assemblage of 
things The moment was come for the Belgians, as well as for all educated 
people, ffi collect, describe, and class all the productions of their soil They 
began then to arrange some collections, and some among them wishing that 
thw successors should enjoy the fruit of their labours, have made known the 
results ui wntings, which all (arm a part of the Memmrs r^f the Anaent 
Academy qf Brwsek, and which are now read with interest,—an honour for 
the former Belgians, who, m rushing on the career of geology, have drawn 
their fellow-countrymen along with them* * 

M. Robert de Limberg was the first who lodged the barrier* He pro 
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sentcd, in 1770, to the Academy, the numerous obser^^ations which be had 
collected around Thcux, hia native town, he afterwards extended his re¬ 
searches upon more distant points, and gave an account of them in a memoir 
that he read four years after 

*‘In 1778, M de Launay read his memoir upof the oi^gin of the animal 
and vegetable fossils of the Belgian proMnecs, piecedcd by a discourse upon 
the theory of the earth 

“ In three memoirs presented successively^ii 17J7, 1729, and 1785, the 
Abl)^ de Vitiy^opened his mineralogu dl and paleonthological icsearches in 
Tournny and the Austrian Hdinault • ^ 

“ M do Buifin produced, in 1784, lift Oryddf^aphy of the Enmronx of 
Erusw'h In this vork, \eiy remarkabk* for the epoch at which it was 
written, the author makes kiiowm the*niiiierals which he has iound in a 
( irdt' of Ihe miles lound Brussels, describes and represents upon the Ihirty- 
two plates, whull auompaiiy Iho text, ii pait of those remains of marine 
aniniiils accimiiilatod in siuh abundance in the' sands and in the hardest 
ro( of the land whith ho well studied, establishes that the gieatoi 

put of these aiiuniU cannot be relatccj to those ‘‘pecies ^hichpare at present 
alue, that only some of them aic analogous to those found in the toirid 
zone, thit the) ha\o boc*n lodged at the bottom of a sea which ccuefbd these 
hi Ids, w'heic' now iich harMsts abound, and thatr the') havejjecn buried 
tianquilly in the spot whcie tluv li\id He deduced from tho'^iT facts, at 
present admitted by all natuialists, iciy judicious c(Bisequenc#s upon the 
theory of the eaith • 

“The in in ora logical observations from Brussels, by Wav re, to Court 
Saint Etienne, that the same author has presented, the same year, to the 
Ac ademv, bear equally the stamp of true talent 

“ If, duimg the twenty-five years vihich have followed the publication of 
M Bui tin’s vvoik, thcie has not appeared any geological work, which can be 
(ompaiLcbto his, the cause must undoubtedly be sought for in the political 
situatpm in which the country has*been—Who does not indeed imow that calm 
and stability aio as necessary foi sclent die studies, as for the speculations of 
fommcuce and industiy ’ Wt do not theiefore hnd, in the archives of 
geology iclative to Belgium duiing tins peiiod of a quarter of a century, any- 
llung excc'pf a few small pieces of tint vc'ter^ of Belgian geologists, M 
Delbiei, who has pointed out to the attention of natuialists the presence of 
extinct volcanoes in the Eifel, a country, now so celebrated in the records of 
science, and oi which apai< then belonged to our provinces, some interesting 
remarks, by M Baillet, upon the alum mines of the province of Liege; on 
the total slip of a mountain of freestone, in the same province, upon the 
load mines of Vedrin, of Douibes, of Vicrve, of Treigne (a province of 
Namur) and uf6n that of Siiault, (a province of Hainnuit) upoq the mine 
of calamine of t^e VieilRsMontagne and upon thi* arsenical pyntes of Jln- 
ghien, two memoirs on the mines of pit-coal of the province of Hainauit 
have yet been published during the pciiod of which we are now speaking, 
the one by the piefcct of the department, the other by M Gendebien, hut 
considerations upon industry and commerce occ upy more space than ^ological 
researches It is also lust to notice the publication, at Brussels, during tins 
same period, of the systematic distribution of the produotiofls of the mineral 
kingdom, presented by M Launay, to the Academic Session of the 4th of June, 
1788, of the Mtnefa/offy of the Anaent^, published afterwards by the same 
author, and of the E^say upon the Study if Mtneraloffy, bv Rozin 

"TowArds the end of 1808, M D’Omahns, who had already published 
som^ remarks upon the faiinerals and the rocks of Belgium, brought out 
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au^er the modest title of An Essay^ the geologic al description of the north of 
France* He there divides our land into seven formations, which he respec¬ 
tively designates, in going from the lower to the upper, by the names oi ttap- 
peenere, ardcnsiere^ httum^mfiref du gres rouge^ da catcaiie himzontah, da 
gre 9 blancy du terrain meukle, he sketches rapidly the principal geographical 
and geognobtical charaitcis of these groups, and only leaves to those who 
shall seize the pencil after him, the care of shading this vast drawing Aftei 
having described tbo coiyitry ctf his birth, he undertook a geological map of 
that immense empire to which liis country had been united, afid presented, 
in 1811, to^the Institute of •F'rance, the fiist results of this enormous labour, 
with a cut representing tlfr structflre of the lands, whi< h extend from our 
Ardeime, to the mountains in the cetitic of France The first who hastened 
to follow‘tlifi steps of M D’Omalins was M Bouesnel From 1811 to 1815 
lie published, sue t essively, seven memoirs, upon the position of the beds 
{gisemmt) of the minerals in the department of Sambre and Meuse upon 
the mines of iron of the middle Sambre and Meuse, upon the /im-nnne of 
the V'lcille-Montiigne, upon the pipe-clay of Ajdenne , on tiie minerals pro¬ 
duced from thab,copper-mine of Stolz^mbourg, upon the iron-ore in* the 
foichtof Soigne, and upon the m^nos of pU-coal of Flence These useful 
labours, kfiown to all the Belgian geologists, cause it to he deeply regretted 
ftiat since 1815, their learned author has only published one single geolo¬ 
gical piece,"that in which he dc'scribed, in 1826, the calamine of Santour, near 
Philipville JVc are now arrived at the epoch when natural bciciice has 
taken, in Belgium, a fligtft vihich has been sustained ,ind devedoped even to 
the present day Previous to induating the results which it has produced, 
we must go back to the causes which have excited it 

“ From the first period of its restoration,the ac ademy had resolved to bring 
forward for competition for all the provinces of Belgium, the description of 
their geological constitution, that of the species of minerals and fossils that 
they contain, with the mark of Iheir localities, and the synonymy of lhe*authors 
who have ^alrebily written of them Plaifily put as it is, this quq^tion 
obliged all the competitors to follow the only loute which could*conduct them 
to satislactoiv and durable theories in natural science, it only demanded 
from them the observation and classification of facts, for, said Cuvier, 
*it 18 that which gives to na^iial science its peculiar character, and w'liich, 
taking from the field which it traveises, every obstacle and every limit, pro¬ 
mises certain success to every reasonable observe^r, who. not yickling himself 
to rash suppositions, follows the only route open 4oi the human mind, in its 
actual state' The creation of special professorships of mineralogy and 
geology in the three universities of Belgium, at the Athenocum of Namur, 
and at the Schcx>] for Medicine, and the Museum of Brussels, has powerfully 
contnbuted to propaiiate the taste for these sciences among our young 
fellow-oountiymen the establishment of collections*of minerals and rcxks 
in thlse towns, has seconded this intellectual movement, in giving to the 
scholars, without trouble or expense to them, an idea of the wonders of’ 
nature, and in le&ding them to go to study and adraiic them in their true 
places The government had also taken another step eminently fitted to 
attaip the same end, it had directed the construction ot a coi reel geological 
chart of Belgium, it had confided the compilation to MM Van Breda and 
Van Grorum, who were to act in ccgic5ert with MM D'Omalins and Bouesnel, 
and who had charged with the determination of the limits ol the lands two 
men well worthy of their confidence MM Schulz and Van Punhuys The 
first died at an early age, leaving at least, as a proof of his talenf^ in the 
graphic arts, a c:ollection of views of the Grotto of Remouchamp Nothing 
VoL II • F 7 
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remains to us of the second but the remembrance of his learning, his zeal, 
and h’s accuracy, and the regret i»i haMiig lost iMth him the nearly-complete 
geologual f'harth of the pro\in(cs of Hamault and Namur ^ If the events of 
1830, had not stopped the great \\ork of which we have just spoken, Belgium 
would now possess, like England, and many parttf of Germany, its Geolo¬ 
gic al Chart, so inipatn ritly expected hy science and industry The govern¬ 
ment has acknowlc^<lgcd the ncccssitv of leeommencmg immediately, and of 
purpling actively the execution ot it, and li it yot adopted the 

measures inosf proper to attain this end, this delay can only be attributed to 
the difficult) of finding a sufficient number of ablc^haturalists at th^ moment 
in which so miinf^ new institutions cloirn^ the co-Bperation of all the talent 
which Belgium possesses Let us how6\ei hope that these difficulties are 
about to disappear with the ciicumstanc'eswhich ha^e gnen use t(kthem,and' 
that we shall soon ha\e the jdeasure of hcaiing that the construction^f our 
Geological map is recommenced with desiiahlo activit) 

“The impulse gnin hy the academy, and hy the goieinment, to the 
study ot the sciences of ohseri^ition, and particularly of those whose ob]ect it 
IS to <make us nccjuiintcd with the composition of this littloprhut most inte¬ 
resting part of the ciust of the globe occujycd hy Belgium, has been seconded 
hv so great a iiumhcr of naturalists, that 1 cannot venture to present here a 
complete enuniciation of the woikswith which they* have clinched science, I* 
bhaii only name the piincipal, beginning with those which have been com¬ 
posed without the intlucuce and the [Utionagc of the academy, although 
then authors aie almost all of the uumber of its lefiow-lahourcTS 

“In spite of tho scnicc which lie had lencleicd by thc^ publication of his 
Essay on the Geology of the Noitli of Fianco,M D’Omalin*- thought that he hail 
not )ct done* enough in fa\our ui those of his fc llow-citizcns, who hud tak(*ii 
him foi then guide* in then geological studies, and wishing to facilitate 
11101(3 and more the evci ution of the lahiuis destined to complete his work, 
he puhliUicd, in 1822 a Gculogii il Map, composed in 1811, of France, the 
Low pounlnts, and some ncighfiouring states in 1828, a LilleeUon ot his 
luemoii'^ coin 1 ted, an I all new vliscoveiica in the science, since the tlist 
edition, niseitc 1, in 1811. his LInnents of (Jeoln^y of which the edition has 
been so rapidl) M>ld tint he was obliged to bnng out another in J835, in the 
interval between tho two publications of this ^ork he has also published, in 
1833, lus InhodiKtion to Groloffif^ coiiipiising icmarks on astronomy, me¬ 
teorology, and mintialog) 

“M Van BiecU vwli# has powerfully contiihutcd to exploring tho 
geology of Bcdgium, puhh'^hc d m 1820, with Mr Van an account of the 

bones of maiiimifciou'^ amnuU found in the rock which forms the platfoim 
of St Picric, neai Macslncht, he composed, in 1830, a memoir, not )et 
published, upon Flan lors and he would no doubt havciicommunicated to us 
the result of lu\ rcsearc4ies upon the fosiyils of some of our lands, anci upon 
the bonc's buiiccl in some of them, if the events of 1830 had not interrifpted 
the course of his luboiums and devoted sfiidics 

M Levj, who during his stav, alas^ too short among us, has done much 
to propagate the ta^te for mineralogy, hy the brilliant as well a# profound 
manner in which he has professed it in the Universif) of Lidge, has only^left 
as a remembrance to tho country which had adopted him, a memcir upon 
V unous mineral substance's, of which one is n^*w,—the bed of lapis calaminaris, 
ol Vieille Montague 

M Schmerhng has principally investigated that period so interesting 
in tho na^lral histor) of the globe, characterized by the appearance of man 
upon Its suifuco the gidat work that he is publishing at this moment, upon 
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the fos8il-bone«« ol tbe province of Liege, and Im immcMisc collect ion oi the 
remains of those animals which the ear^h supported at the period oi which I 
have just spoken, are incontestable titles to the national gratitude for this 
indefatigable naSturalist 

“ M Moren, whose ^tudies have principally for their obiect pliysiologv 
ssoology, and botany, has also occupied himself in researches which interest 
the geologist, he published, in 1832, his observations on the human bones 
found in the }^eat-bogs of Flanders, and in 1634, on the fossil-bones of elephants, 
found in Belgium * • 

**Iti giving publicity to the uumeious observations that he has made 
upon tli(^lead-mine of Loiigively, which he directs, M Beiuyt has contributed 
to extend the circle of our knowledge of the Ardenne, that part oi Belgium 
which IS so interesting to the geologist 

ISfyst has just made a new step in the study of our tertiary lands, 
in printing his reseaichcs upon tbe fossil-shells ot the environs of Antwerp 

“ Many learned foreigners are also )oining their efforts to those of the 
Belgian geologists, and adding some materials to those already i ollcctod by 
them, to serve for a geological desciiption t)f ^Belgium We have,much 
pleasure in noticing the servKfes rendered by MM Faujas de Saint Fond, 
Boiy de^Saiiit Vincent, Decheii Cfoyiihausen, QSninghans, Fitton, Lujoukairc, 
De-ville-iieuve, Rozet, and Clere 

“ Although M Vaiiderinaelen (Phihppe) has not published any original 
work on that branch yf natural science whicli isithe ohje< t of tins Report, wo 
ought to aeltnowledge tli 4 t he has rendered great services to it, m oigam/ing 
in his establishment, at present known by ail those who cultivate the sciences 
111 Belgium, collections whuh aie the gieatcst help to the naturalist, in insti¬ 
tuting courses of lectures, destined to spiead, among all classes of hocioty, a 
taste tor the beautiful and the sublime, in diawing towards him to cuncur in 
the accomplishment oi ins geneious and philanthiopic views young men, 
whom he afterwards scuds to tiavcrsc dcstarit countries, there to»complete 
their instruck^i, and to collect materials oft every species, foi the construction 
oi the monument which he laises here to J,hc -sciencps ol ohscavation • 

“The extraordinary and daily iiii teasing dev dope rnemt of industry, 
during the recent period that we arc surveying, has had also a great influence 
upon the progress of the* minelalogical and geological sciences and these 
sciences have, 111 their turn,*lent their salutaiy aid to the* branches of that 
industiy which is exercised on mineial substances To develop this truth, 
which IS not nov doubted except by ignorance, ^o^ld be to insult tbo undei- 
standing of those who liaten to me, 1 shall thc^iefoic linnl inysdf to add, that 
the members of the raining body, principally destined to c nlightc*n with the 
toich of theory, the aits of working and trcaling minerals, but seconded by 
the commumcdtion of elements drawn from practice, tbe cfluits of the geolo¬ 
gists .who have written on the Belgian Provinces which mines exist It 
onl^ lemaiiis for me to speak of the geological works whulf ha\e boon com¬ 
posed under the luffucnce ui putionagc of the ucacliMny, but litre a new 
reserve is impoacd ufion me, for if I have ventured to give an opinion, or 
rather recall the judgment alieady foimecl by the public, upon those rather 
ancient, and generally-extended works winehT have citecl above, 1 cannot act 
in*the same maiyicr in regard to those with which I am now to be occupied 
It IS to public opinion that we must exclusively defer, for the confirmation or 
contradiction of our judgment, for appreciating our works, and for assigning 
them their suitable place m the archives of human knowledge,—the appe al of 
the Academy has been heard and understood, of nine memoirs jvhich have 
been remitted to it, in answer to the question of gfc'ology, successivch applied 
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to the proMTKes of Hainault, Namui, Luxeinboui*;:, LuVc, ami Brabant^ it 
ha*^ arl]urlt:^cd seven prizes to then i^uthors, (live liist and two second) whom 
I leel obhfred to name in following the chionological ordei of their works 
They are MM Drapicz, Cauthy, Steininger, Englespach, Lanvidie, Dumont, 
Ddvreux, and Gal/^otti Although I do not perm# rnyselj to speak of these 
wiilings, I cannot, however, do otlieiwisc than mention here, that the new 
and ingenious views presented of our ani lent lands by M Dumont in his 
“ Gpolofficaf Dpsc) tphon of the Provui'p oj Ln gg, havijjubt sceei^ed a striking 
< onfirmation, l)^ the veiification vvliuh the Geological Sotielj of France has 
made of them this summer, and b) the memoirs wIfith the learned HJuichison 
has published upc^n the northern pait of Gfl*eat Biifkin 

“ Besides these very long vioiks, must also remember that there is in 
the nine volumes of the N(*iv Memotn oy the Academy, the ‘ Dissertation on ' 
the Stratiform Trap-Ro(ks,' of M Kickx , the relation of a ‘Voyage to the 
Grotto of Ildii/ made in 1822 by MM Kickx and Quetedet a notiie on 
' Lcs Ptprtes a ihaui Ilydrauhqn », of the provimcs of Ilaiuault and Namur/ 
by the Editor of flic pies* Repoit ‘ Obs* ivations*on the Divisions of the 
Land'^* by M D’Omalins amFin the Bulletin de\ pujbliOied bv the 

Atadimy since 18 {2, a great nuniberof isoljitcd obscivalious whic hwe offer to 
those w'ho will one day come to take a pait in the iniciest foi scunct^and ail 
“We may thou (on-^idcr as ruarly terniiiiatul iho nuncialogual and 
geological d*suiption t)f the five above named provinces that is ft) sav of 
that part of Belgium which piesents the gieatcst inteieat uridet ^le iclation 
in which we heie rcgaid if •• 

“That of the province of Antweip has been the object of one of the 
prize questions of 18 J6, and that of llie two united blandci*?, is alioady pro¬ 
posed lor the pri/e of 18 \1 When it shall have obtained satisfactory answeis 
to these two questions, the atademv will doubtless judge it necessary to give 
Its attention to the reMsion which will probably be needful, at least for the 
lirst memfcii^ that it has received, and to call all the Belgian geologists to 
a gieal meeting, whose object will*be to dispose and rc-unite «Af these woiks 
digested by clifle^ent aiithois, and afc periods whose extremes are separated by 
a veiy long inteival Then Belgium will no longer have cause to envy 
neighbouiing nations, winch have made most progiess in the study of those 
lands whose surlacc she occupies In the meap while, and wishing at the 
same time to show the extent of the woiks executed at this day upon the 
ge*)logieal constitution of this country, and to satisfy, as much as is in my 
power, the natural irnpatiei^c^ of persons, who, by taste or neeessitv, have an 
inteiest in knowing its mineinl riches, 1 ha\c undertaken surnmaiily to 
unite all the miiieralogicul and geological observations winch arc found 
scattered in the numerous wi^tings vvhich have been iccently named, and 1 
hdvt' the honour to submit to the judgment of the acad^y, ‘ A Synoptical 
Table of the Mineinls and^Roeks of Belgium, considered under a*Muieralo- 
gieal. Geological, beugiaphical, and Technological relation ’ 

“ But It is time to teinnnate this nomehclature of seientiiic works, whose 
barrenness will be, I hope, in part excused by the motives of eiflpedieney which 
have influenced mv pen I hasten also to call the attention of the pislilic for 
an instant to the * Geological Description of the Province of Brabant,’ who^e 
author we are about to crown Mis memoir will be immediately printed, it 
will be lead with the most lively interest, we ^aiiiiot for a moment doubt, not 
only by the fnends of science, but by all the educated men of this capital 
These wish to know vihat the oountiv formerly wa«i wdiich they inhabit, they 
will see that in the place of populous cities, of delicious gardens, and smiling 
fields which suiiound tlieici, a vast and deep sta c nered rocks which now 
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oouHtitute the soil of Ardenne, at * beat ith its uticonquered waves those 
which disclose to ua the sumrnits m he diiMrons of Hal, of Genappe, and of 
Jodot^ne, the} \gill learn by wdiU a senes of revolutions the deep \ alleys, 
which furrowed this ancimit soil have been overwhelmed, and its high moun¬ 
tains covered by Huccessivl deposits, which ha^e at last produced the level soil 
which we at present tread 

“ M Galeotte will not himself be present to receive the only recompense 
which we arc ftble^o grant to Lis useful and fatiguing labours , Just returned 
from a scientific excursion^in the countries of Germany, where he might make 
trial of hi# useful talent, he is gone^to Mexico, to exeiciso it there in a newer 
and vaster field, that he may gather there a new harvest ot^knowlodge, with 
which he will return to do homage* to Belgium, and to acquire scientilic 
*riches. whwh he will place in the geographical establishment of Brusselh, 
wliere^e has puisued Ins studies 

“It IS then upon some steep peak of the Andes, upon the burning 
crater ol some volcano, o^ in the bottom of some mine in the New World, 
that he will leccive the palm which we arc adnoilt to cltciec to him ^If it 
shall too forcibly reoall the meiiftory of kis absent country, if some regret shall 
mix Its bitterness with the joy wlmch ’>hall fill his heait, may he think that 
we here fpply to him those beautiful vcuscs of the poet Millevoye, 

* • Gloifp a riioinme inspire que la soif de coiinaitre 

K\ili iioblcinent du toil qui Ta y\i qaitre, 

• Les trtiTKpiillcfl honneurH, Ics ticsors, ramitit, 

A ftOH projt*ts hardiH tout tst sac nfid 

Left travmix, les dangers, son /cle ks surniontc , 

L'obhtack, il Je combat, I* trdpc*., li I’allrontc, 

!• iiit-il franchir k s nuints ^ faut-il doniptcr Ics fiots ? 

Son intrcpulitC^ no craint que le npos 

The sitting was terminated by tlic* distribution of modals decreed to 
*he competitors of 1834 and 183J The permanent sec retdry sue cossively 
proclaimed thc^ames of the laureates, vvho icccived the in<^dals fiom the 
Ihinds of the directors 


BOTANICAL RAMBLES IN THE Vl( INITY OF DOVOR 

No II 

In tins ramble I shall propose taking tlie reader again over a part of the 
ground vve heat in oui last, that is to say, under the CastIe-<Iiffs to the 
zig-zag path by the fetation-house Here vve shall break upon new 
ground, anc^ proceed under the South-foreLind alifls to^St Margaret's, 
and thence letuming ovct tlie downs, liy the lighthouse and the castle- 
Inll, we will digress a little from ’the straight road wlieii we reach the 
latter spot, to Aamine the fields and lanes about (Jliarlton As we 
proceed, m great many of the same jdants mentioned in my last will 
comp before us again, but I shall not refer to them excepting in a few 
instances, where 1 may have something to observe My object is to 
point out the localities of plantsi 1 have not before mentioned, it must 
therefore be expected, that the more we ramble, the fewer we shall 
have to note. • 

Proceeding then under the Castle-chfFs to tlif winding p.ith by the 
Station-house wo will h<io hi^in again to m odr ohs< i\ation*» Ihe 
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filst botanizing ground we shall come to is some slopes situated on a 
ledge of the clilf many feet above the shingle, but still not dilhcult to be 
reached if a little more than usual exertion be resorted to* in the climbing 
way When once upon the ledge there is plenty of space, and a 
luxuriant bed of vegetation. Here we shall find bommon Jumper 
{Jumperu\ commums\ and observe the common Ivy {Hedera Hehx\ 
trailing over the slopes and matting itself with the br| 0 ,mWcs and other 
shrubs which lall in its way It docs not climb up the surface of tlie 
cIiiF and show itself in that luxuriant manner ‘as on the rums of Ke- 
nilwoith C.istlo,' and at other places, where tlf*e beauty of the scene is 
nuch enhanced by its appearance ^"“The situation here may be too 
exposed, or more probably, the ehalk-cliff is not sufficiently fiffm for the 
mots of the ivy to find a hoi fling-ground The IJorse-shoe Wetch 
{lltppoctcpts comosd)^ Mhioh wc liave before observed, becomes more 
plentiful here, and is found in .ibundancc on seme of the slopes The 
South-foreland cliffs, winch tvf shall soon reach, arc very jjerpendicular, 
hikI then hfight gives an imposing'giand<iur to this part of the coast 
Tliey arc fret from any kind of vegetation, being one inispottechmass of 
chalk, which ever looks beautiful, and its pure-white surface is seen* 
from afar, and helped to designate our Island—Albion HaVk's, ravens, 
and various sei-biids seem to have monopolized the spot, Uut nestle so 
high up that they would not bo observed, did'not discordant screams 
give notice of their presence, and call the attention of the passer-by 
At the foot of these cliffs we shall find a few small hushes of Sea 
Buckthorn {Hippophae rhamnoides\ on some sloping banks near the 
tide-mark, and a little further on, the slender-flowered Thistle {Carduus 
tenuijiot shows itself growing at the foot of the cliff* We shall 
now advance to St Margaret's,*>w here, as I have before sUted, the cliff 
sinks^to a me «5 hank, and uses ij^gain very soon Here we shall observe 
a considerable bed of sliiiigle running in, around winch are a few 
cottages, a station-house, and a clean public-house A solitaiy bathing- 
maclime stands on the beach The bulk of the village of St Alargaret's 
lies inland—this may be termed the port On the eastern side of this 
sequestered spot, on the slopes of the cliffs, largo beds of common 
Fi*nnel {Fceniculum vulgare) will be observed, which when in flower, 
have a beautiful golden appearance Chalk-cliffs in the \icmity of the 
sea are the usual locality for this plcint, but I have my doubts whether it 
be truly wild in this spot, it having very probably escaped from some 
cottage-gardens close at hand, and finding a soil it liked well„ has spread 
itself over the ‘'extent of ground it now covers Some of the sfems I 
noticed to he from fi\e to six feet high^ with the umbels unusually large 
Returaing over the top of the cliff Ave will first mak^ for the South- 
forcland lighthouses, in the fields aiound which we shall find^the com- 

• For t'le u«o of tliose who add the the lo, Atalanta, Urticie, and Oardui, 
Htndy of Entomology to that of Botany, I besides several other butterflies Lioinus 
m ty heie remark, tliat under thesu chfls 1 depicssus, and Sylphoidcs, two very local 
lia\t tiUn four species of the blue butter- beetles, wiU be found under flints and 
fly, knoun scientifiuill^ as belonging to the pieces of chalk in August and September, 
g< uus P 0 I 5 ominatus, as well as the rare and the 'rare hemipterous insect, Coreus 
cloudc d-yellow butterfly, poluus Hyale scapha, is far from uncommon, 
b 11 ur spc< u s oi the genus Vanessa abound, 
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man Basil Thjme (Acifioi vulgans\ growing in extraordinary abun¬ 
dance, the surface of the soil m some places receiving a tint of blue 
when the planta are in flower, Tlie rare, round rough-lieaded Poppy 
{Papaver hyhridum\ ^ows in the neighbourhood of the lighthouses, 
particularly in a^fleld between them and the cliiF Our road will now 
lead us to the station-house above the zig-zag path, frequently referred 
to before, ai)|i as yve pass along we shall observe sliort-awned annual 
Darnel {Lolium arvLme\ and narrow-leaved pale Flax {Ltnttm avgus- 
ivfolmm) The way from this station-house to tJie <astle-hill having 
been pointed out m a farmer flimble, we will procee<^ at once to the 
latter spot, and here I hope tl*e reader will ext use me, if instead of 

• going home direct, we make a little excuisioii o>A the fields to the 
nght^o the nvulet near ChtU’lton, and thence into the town through the 
lanes We shall first pass over a senes of cultivated fields, wheie an 
opportunity will offer,of observing the smooth nairow-fiuited Corn- 
Salad {Fedia dentaia), Common Nipplc-wart*(/.flfpsflwa comwum\\ and 
dwarf Spurge {Etipkorhia erigua) • Some of these fitdds have grassy- 
borders^ where the small Woodruff (^Asptrula njnanchica) grows, a 

• favourite plant, commoji in cludky districts, but raie elsewhere About 

Charitoi> afe some sliadv lanes wuth high banks, where the following 
plants groi^—Greater Plantain {Plantago ww/br), great Bindweed (f^ow- 
vohmlus sepmm)^ sweets Violet {Viola odora(a)^ Silver-weed {Potintilla 
jnserina\ common Avens {Geum urbanitvi), common Mallow (Malva 
sylvfstriA)y Herb Kobert {Geranium robertianuvi)yai\d DoveVfoot Crane V 
hi\\ {Geramum molle) The common Travellers-joy ((7cm«//wi/r/Mr/) 
abounds here, as in most calcaicous soils This plant is provimiall^ 
termed Honesty or Old-mans beard, and m some of our inland counties 
IS a favourite with the poor boys, who ^cut the stem into pieces about 
SIX inches lofig, and setting fire to one end, smoke thepi when diy, m 
the manner of a pipe. The wood being veiy porous, allow’^s the air to 
pass through with ease, and tlie mimic smoking of a piece of honesty 
often leads, I am mchnod to think, to the liigher accomplishment, that 
of the tobacco-pipe many of the old mothers wdio act as village 
doctors, afiiim diat the smoke from the TiavelUr s-joy, when propculy 
inhaled, is an excellent remedy in cases of Near the rivulet, 

and in damp places along the lanes as we pass home, we shall meet with 
spotted Persicana {Polygonum perAuarta\ pale-flowered I'ersicarni, 
{Polygonum laptlhifobum\ common Meadow-sweet {Sptrcea ulmarut)^ 
Water B(;tony {S&rophularia aquatica)^ and square-stalked St John s- 
wort* {Hypericum quadrangulum) On the right of the lane leading 
from Charlton to Dover, a little .before we reach the town, is an old wall, 
on which the ^rooked yellow Stonecrop {Sedum rejiexvm) grows, one of 
those Iolanta so peculiaily constituted, that it will boar the greate'^t 
droughts and heats, although exposed to the scoiching rays of the sun 
with but little pr no earth for its roots In Oxfordshire, the cottagers 
gather this plant, and suspend pieces of it in their rooms by a string, 
calling it the air-plaiit, from ifs shooting and growing for a short period 
even when thus severed from its roots. We shall now soon reach tlie 
town, and I sliall conclude this second ramble, as I am sure»the reader 
will not wish to proceed any further at present • W W S 
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New Mail-Coaches, their Cost, 
Perjormanie, 

ENGLAND, WALES, AND SCOTLAND 

The total number of miles run by the 
Mail-Coaches afinually, is 4,831,870 
This IS nearly equal to a 
journey 200 tirac^ round the 
world 

The number of miles run 
by them daily, is 13,238 

More than equal to one- 
half the circumfeience of 
the world 

The number of miles rut\ 
by tho London Mail-Coaches * 
only, in one despatch and re¬ 
turn, IS 7,010 

The number of Mail- 
Coaches required for the 
service ol the Posl-ofhce is 
about 290 

Af^reeably to the contracts 
made m the Summer of J835, 
and which came into opera¬ 
tion on the jth of Januaiy 
last for a terra of seven years, 
the Mail-Coach (very much 
impioved^ m construction, 
safety, and convenience) is ^ 
furnished, and kept in repair, 
greased, oiled, *and cleaned * 
completely fit for service, in 
the southein and midland 
districts (10,124 miles), at 
pci mile run . . ^'yd 

In the noithern district 
(3,114 miles), at ditto id 

The annual cost of furnish-* 
mg and maintaining the Mail 
Coaches. IS *£21,095 11 lljf 

The average amount paid 
to the old contractors in each 
of the ten years, ending IJst 
December, 1814, (l^as £32,917 b 11 
So that there is a difierencc 
between the old and the new 
contracts, and a sav ing to the 
public annually of about £ 12,000 0 0 

[Return, Post-Office Comm to Rouse 
of Comm \Zth Aug 1835] 

• By a return, dated 19th February, 
1839, the actual amount payable to tho 
new Mail-Coach Contractors for the quarter 
ending 5th *April, 1836, is stated to be 
£5,239 17s fid • 


British A^oaation,—Sixth Meeting 

The following Circular has been ad¬ 
dressed to the members of the Biitish 
Association for the Advancement of 
Sciencd, {podt patdt) 

• “Bristol, Julv 1st, 1836 
<^*SrR,—SV^ebeg to inform you, that 
t4ie next Meeting of the British Asso- 
aiation for the Advancement of Science, 
will be held in Bnstol, during the week 
commencing on Monday, Augdkt 22nd 
“ The Most Noble the Marquis of 
Lansdovrne, the Piesideiit Elect, will 
take the Ch&ir on the evening of that 
day ^ 

“ With a view to the formation of the 
SeStions, and other prelimmaqy arrange¬ 
ments, the^Geiieial Committee wirU 
meet on Saturday, Avgust 20th, at 
Twelve o Clock 

“ It is rcqueftecl, that#Members who 
may have «Ay Papers, or other commu¬ 
nications, to lay b( fore the Association, 
will state before the end of July their 
geneial nature and probable extent, in 
letters addiessed as follows — To the 
Provisional Secretary of the [Mathe¬ 
matical, Chemifdl, or other] Section, 
Philosophical Institution, ParkMreet, 
Bristol • 

“Unle-^s this piecaution be attended 
to, great inconvenience must arise, and 
valuable papers may be unavoidably 
rc)ectcd m the press of business In- 
vestigaftons of any considerable length 
ma> be most advantageously presented 
in abstract 

“ It IS also very desirable, that gen¬ 
tlemen who propose to attend should 
signify their intention early to the 
nearest Local Treasurer, or to one of 
the Secrctaiies for Bristol 
“Infuiraation tor Members, qn their 
arrival, will be given at tho Council 
Chamber, Council House, at wbuh 
place there will be^an attendance of 
pioper persons for that purpose dm mg 
the week of the Meeting and the pre¬ 
ceding week 

C Daubi-ny, MfD ASecretanes for 
F IloVfcNDijN, f Bristol 

It appears, by a postscript to the 
above, that the fourth volume of the 
Repoits, containing the Transactions at 
Dublin, in 1833, the Recommendations 
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of the AriHOciation and its Committees, 
&c, “ will be ready soon after the middle 
of July/’ It IS not yet ready (26th July), 
perhaps it would be impossibU;, in the 
pecuhai circumstances under which the 
MSS for these Tq^umes a"e obtained, 
the proofs corrected, &c, to publish them 
sooner, but as the ** Recommenda¬ 
tions, ’ &c, coniam JPropobiiiorii^for Ex¬ 
periments, Tieatises, &c , desirable, at 
least, to be prepared and delivered m 
time for the succeeding Anniversary, 
we submit to the Management of the 
Association the propiiety of not rcscrv^ 
ftig these until the very eve ot the meet¬ 
ing, butmf publishing them the earliest 
possible opportunity after the dispersion 
of the Association,—while the subjects 
are fresh in the recollectioif of the mem- 
bers who attended, and giving the 
greatest possible timcf for preparation to 
those who were absent, and to all others 
inteiested*in the subjects A sheet, 
without a cov^r, would (ontain all, and 
might be life last of the series of those 
very useful f\^illetins wliith have been 
published during some ol the meetings * 

German Asi^ociation, 1836 

The annual meeting of natural philo¬ 
sophers ol Germany, will take place at 
Jena, on the 10th ol September. 

Prostitution the Medalhc Art 

Boulogne now possesses two mortifying 
memorials of the failure of the celebrated 
pieparations made by the French, under 
Buonaparte, to invade England She 
long has had the lofty unfinished Column, 
and lately, M Ilarny has presented to 
her Museum a medial, now extremely 
rare, struck by Napoleon, and intended 
to commemorate the intended expedi¬ 
tion On the obverse is the head of 

• With a vt-ry little more attention, and 
perhaps no nqprc expenSt, thdU' mommg 
notices fidight contain a much greater quan¬ 
tity of information, by this the rt^gular 
march ol the business of the Assooiatfon 
might be considerably assisted, and the 
members eiiauled gri atly to ccunoniue their 
time, dunil|; the httle week of four daps 
The loss of Monday, and, more particularly, 
that of Saturday, is a subject of great 
regret to those who come to work At Bonn, 
last year, some of the sections of the^Jer- 
man Association, who had interesting matter 
before them, continued sitting m.the suc- 
ceedmg week, until they had deliberately 
dischaiged the whole of their duty. 


Buonapai to, crowned with laurel, and tho 
iqpcnption “Napoleon Emp>reitk, 
a title then very recently assumed by 
him The design on the reverse is 
emblematical, but, happily for England, 
was not prophetical,—A powerful man is 
stifling in his arms a monster—^lialf 
human, half fish The inscription is, 

“ Descents en AwoLSTi-RttE It nas 
not impossible but that this allusion 
might have become tiue, but on the 
exergue is the following delibeiate he — 
“Frappee a LonorIs en 1804 1 

Stereotype Plates of Iron 

Hr Ziegler, a printer of Blankenburg, 
m Brunswick, has printed a Bible from 
iron stereotv pe plates The adv antages 
of using tips material for such a purpose 
are not stated ^ 

t 

Improvements in Stearn-Cairiages on 
Common Roads 

We noticed in the preceding volume of 
this Magazine two inventions of M 
Galy-Cazalat, which were designed for 
^he improvement of Steam-Cjrna^ea 
We have since learnt, by a communica¬ 
tion iiom the inventor, that they are 
pditonlv of a senes which has for its 
object the a( complishment of a problem 
in wliK h so many have failed, and so 
much lapital has been unpmductively 
expended--the construction of a safe 
Steam-Carnage, for l^e conveyance of 
paSsengers at a desirable velocity on 
common roads, which shall be perfectly 
safe from accidents by explosion, &c 

After a long and careful examination 
of the subject, and many experiments, 
on a full scale. M Galy Cazalat decided, 
that the following ameliorations were all 
desirable in*the most unproved carnages 
yet known, and most of them necessary, 
thus he (onccives he has perfectly ac- 
accomplished m his Steam-Carnage, 

1 An arrangement by whu h the lia- 
bilitv of the axle-tree-crank to break is 
diminished 

2 A mode of suspension of the en¬ 
gine, &c, which prevents its action 
from being disturbed by joltage* 

3 An apparatus for guiding the car¬ 
nage, by means of the steam itself, 
with great facility 

4 An hydraulic break for diminishing 
the velocity, and, when desirable, «a- 

* Examined and approved by the Insti¬ 
tute of France, and rewarded with their 
gold medal, itf 1833 
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tireljr stopping a steam-carnage, upon a 
declivity 

5 A steam-generator, of simple con¬ 
struction and little weight, with a fire¬ 
place in whi( h coal may be used as a fuel 
without giving out smoke 

6 An appaiatus of great simplicity 
and oi easy application, by which ex¬ 
plosions of steam goneiators and boilers 
ma> be, at all trines, prevented* 

7 An apparatus, aKo of great sim¬ 
plicity, and incapable of dei aiigcment, 
by uhich the water suiface in steam- 
gcnciators and boilers is constantly 
maintained during the working of the 
engine at the same level t 

It will be evident to all who under¬ 
stand the subjott that, supposing M 
GalV“Cd7alat has succeeded to the ex¬ 
tent Nv,hi( li he dcsciibcs, he has Removed 
iiearl) all the moie inipoitant impcdi-* 
inents which have up to this moment 
olistiuctcd the piogress of this valuable 
application of stcam-pow ci 

To prevent Ink becoming Mouldy 

Ado to each pint bottle of common 
wiilmg-ink five diops of kreosote it 
gives the ink a slight odour of smoked 
meat, which is no means disagiee.ible, 
and eftectively obviates its tendenty to 
become musty The same pieventive 
applies vvi^h equal efficacy to Stephens s 
blue wuiing-tlmd 

KrepsoU is a liquid extracted, ‘by a 
circuitous pioccss, fiom wood-tai, and 
mav be purchased at the chemists shops 

Patent’Law Improvement 

Thk improvement of the Patent-Law 
IS now before the Biitish legislature, 
and that of the United gtates We 
have carefully prepared abstracts of the 
several Bills, and we lay them before 
our leaders for comparison It will be 
an act of sclf-mortificatioii for them as 
It has been for us They will find, that 
though the Ameycan biB is far fium 
perfect, and is disfigured by some paltry 
distinctions, }ot that it has the merit 
of attempting to embrace the whole 
subject, Diaking a ** clear stage and show- 
iiig no favour to an^ old and baibarous 
and unjust and injurious forms, and 

• Examined, tested, and approved by 
LaSoaetc d'Enemragement of Paris, niid 
rewarded with their large gold medal, in 
December, 11)35 Descnliod in p 3S)5 of 
the precediiij^ volume of this Ma^a/in» 
Described p 397, as iil iVv < 


promulgating a rational and intelligible 
system of practice, which requires none 
of the absurd permission nor costly 
assistanee of chief-jnstices, chicf-barons, 
attornies af<d sohcitors-general, advising 
barristers, law-ageeits, &c &c Means 
of information,—of advice,—of assist¬ 
ance,—of wholesome check, are pro¬ 
vided for tho^e who^arerin that pleasing 
but duiigeroiis delirium, which leads a 
man to tliervcstibule of the patent-oflice, 
a; d to the sanctum of a jiatcnt-Rgent. 
T^he govei nment and lawyei s and aaents 
i^vill not be permitted to scue upon tho 
poor man, who, cuised wuth inventive 
genius, makes a step in advaIf^e in the 
march of improvement, and asks for 
protection from the pirates who sunound 
him The United States government, 
by this Bill, IS conyicllc^ to be ever leady 
to aid; and the lawjeis must stand aloof, 
at •least until the patent is obtained, 
or lefused foi reasons given 
The Biitish PatenistLaw Amend¬ 
ment Bill, with all the goo*d intentions 
of Its piomoteftj, and nitich is due to 
them for tliViii benevoUnt designs, is a 
vexatious impcilet *inn rompaied with 
tho American The one is a noble 
statue, sound, dctac lied, t omplete, some¬ 
what defu lent in symmetry and polish 
The other, is a mutilated and discolouied 
tjunk, sticking in the niche of an old 
building, on which some modern artist 
has been cndeavoui^ug, with gieat 
difficulty and little suci css, to attach heic 
and there a new limb, and in other 
pai ts to s( ratch off a liUle of the dirt 
with which time, and neglect, and inis- 
chievouS hands have intrusted it 

Since our last the British Bill has 
been twice in the “dropped orders’ 
of the House of Commons, and has not 
yet (26th July) been read a second 
time This now stands for the 27th 
Mr Mdckinnon, apparently untiredby 
these repeated delays, has stated in the 
House that be hopes still to get ^he Bill 
into law in this session We wish his 
e\ierttons may be successful, for though 
we feel that the oljgect attempted is 
hardly deserving of such efforts, still if 
attained, it may so clear file ground 
that something better may be qasier 
attained • 

BAtuh Letter^Patent Amndmmi 
Bill^Abstract 

6 Will IV—Bill to amend the law 
lelaliiigto Letters-Patent for Inventions, 
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and for the better Encouragement of 
the Arts and Manufactures—Piepared 
and brought in by Mr Mackinnon and 
Mr Hardy —Ordered by the House of 
Commons to be printed. J|ne 20, 181^1 

1 First Preamble —“ Whereas it is 
expedient to alter and amend the law 
relating to letters-patent for inventions, 
as well as by i^bnd^ing taore easy and 
less expensive the manner of securing 
to individuals the benefit of their inven¬ 
tions, as by affording additidbal facilities 
to patentees for the piotection of tlieir 
•IIgilts —Acts entiiely repealed *17 
Glo lit c 38,-29 Geo 111 c 19,— 
34 Geo IV c 33,—Act partly repealed, 
5 and 6 Will IV c 83,—so far as le¬ 
gates to the notice of objections to bo 
gnon by defendant to plaintiff on plead¬ 
ing to an a(fetion#for intnagement, 
Things done, or in progress, in tij^nse¬ 
quence ofkabove Acts not to be affected * 

• 2 Separate letters patent for Eng¬ 
land, Scotiaifd, and Ireland no longer 
necessary Letters-pajont obtained in 
one kingdonl may be obtained for the 
other two, on enrolling a* spcciHcation 
within SIX calendar months, and pa}ing 
the same fees as at present Letteis- 
pdterit to bo prucuied m mannci in use 
in England 

3 Total amount of stamps on leitcrs- 
palent to be ll ^ 

4 WaiianUof a (hiof-justioe, or the 
chief baion, directing the attorney and 
solicitor-general to prepaie a bill substi¬ 
tuted for the King s signature 

5 A chief-justice, or the chief-baion, 
to be applied to, to afhx bis sigpatuic to 
the bill 

6 Such signal are to be as valid as 
the King s Not to be held unneces¬ 
sary to obtain the royal signature when 
the same can be readily obtained 

7 The grant of letters-patent is to 
bear date from the day of piesenting 
petition Specification to be enrolled 
withiir nine calendar months from pre¬ 
sentation of petition The tei m for the 
sole using, &c, of the invention to bear 
date from the day of sealing 

8 Shops, &c, of persons suspected 
of itifrin^ment, may be searched under 
a judge's order 

9 Under-shenff maybe directed to 

attend seaich ^ 

* Though repealed in this Section, it is 
re-onseted m Section 12 of this Bill 

f The present amount of stamps for an 
English Patent is £40 , for the three king* 
douiB about £00 


10 Expenses of search to be de- 
ffa)ed by party applying In case of 
veidict against the suspected party, 
judge may direct him to pay them 

11 On favourable report of Privy 
Council, the King may giant prolonga¬ 
tion of Icttcis-patent foi a term, not ex¬ 
ceeding fourteen years from expiration 
of fust term. Applu ation for such pro¬ 
longation to iSe made vVitli effect boloio 
the expiration of the first term 

12 In case of act|pn, notice of objec¬ 
tions to be given by defendant and 
plaintiff as the case may be, and none 
other allowed to be made at trial J iidge 
may give leave for otheis to be offered 

J J Second Preamble —“ That it is 
expedient for the gieater encourage¬ 
ment j^f the useful arts and manufac¬ 
tures in these realms, to afford some 
further protection and assistance to the 
inventors ol new and useful impioie- 
ments, by vesting the piopcrty therein 
in the ,inventors or proprietors thereof 
for a limited time ’ Inventions, by 
which, in the opinion of the inventor 
or proprietor, “ some new and benefit lal 
opei ation or result shall be obtained in 
any art, science, manufacture, oi calling 
whatsoever secured to the inventor or 
propiietor for a year fiom the time of 
regislenng Inventoi or propnetor 
must deposit specimen oi nytdcl of m- 
vetjjLion, with his name and address, and 
pay u. sum of money ^ » 

*14 Ihroc commissioners may be ap¬ 
pointed by the King to earrv Act into 
efiect, and ternoved by him on sufiicient 
reason 

1 5 Commissioners shall provide place 
for reception of specimens, &e, to be 
deposited, and preserve and expose 
them to pTiblic luspeciion for a year 
tiom date of deposit Ten pounds to 
be paid on deposit of specimen, &c 
Commissioners to giant certificates of 
deposit on payment of one shilling 

16 Persons using, vending, imita¬ 
ting, &c, the siluject-mattcr of a 
licence, or counterfeiting a certified per¬ 
son s mark on the same, shall be liable 
to a penalty of 50/ Things which have 
been licensed, may be stamped “ li¬ 
censed,* &c, by any person after the 
term of the license has expired HoldoA 
of license not to be exempted by it from 
any liabilities in consequence of any in¬ 
fringement of letters-patent Subject 
matter of license cannot ^terwards be 
patented, i\pY licensed a second time 

17. Commissioners to apply monies 
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received under Act to the payment of 
expenbCb of preserving and exhibiting 
specimens, &c, and account for sur¬ 
plus 

United States Letters-Pati nt Bill — 
Abstract 

Bill to promote the Progress of the 
Useful Arts, and to repeal all Acts, and 
parts of Acts, heretofore made for that 
purpose—Didwn a Select Commit¬ 
tee of Congress, appointed to take into 
consideration the slate and condition of 
the Patent-Office, and the Laws relating 
to the Issue of Patents for new and 
useful In\entiona and Diseo\eries 

1 New Pdtent-Olfite to be established, 
and attaelied to the Department of 
State, ^chief oihcer to be calletl The 
Commissioner of Patents Commis¬ 
sioner to superintend the issue of all 
patents, and ha\e charge of leeoids, 
models, &c belonging to Patent-Office, 
—to have the same sal iry as Coinmis- 
sionei of Indian Department 

2 To be a Chief Clerk, with salary 
of £J80 , two other Clerks, £280 eac h, 
Examiner, £.140, Diaughtsman, £270, 
Mechanist, £22'i, and Messenger, £i 12 

3 All officers to make oath to execute 
their duties faithfully Commissioner 
and Chief Clerk to give bonds and 
securities f9i £ each to Tieasurer of 
United States ,—to give account to him, 
quarterfy, of ail nfonies leceived • 

4 Commissioner to provide a seal 
All records, papers, &c whuh have the 
signature of the Commissioner, and the 
said seal, shall be e\ idenee Copies of 
wiitten documents may be had on pay¬ 
ing (about) bd for every 100 woids, and 
copies of diawiiigs on payment of rea¬ 
sonable expenses 

5 Patents to be issued in ihe name 
of The United States, under seal of 
Patent-Office, signed by Secretary of 
State, and countersigned by Cotiimis- 
sionei of Patents, to be recorded, witli 
the specimens, in said office, &c 
Patent to contain short description cl 
invention, and a grant to the inventor 
and his heirs, of the sole use, &c for a 
teim not exceeding fouiteen years, with 
a icference to specification for parti¬ 
culars 

6 Inventor to apply to Commissioner, 
who may grant patent Tnventoi flist 
to dehv er a watten descnption, di a wings, 
specituens, nf|;)4eli>« (as the ca^e ma> 
be,) so that a person skilled* in the art 
or Science to which it appertains, or with j 


'vhi( h it IS most nearl) connected, may 
be able to make the same Claim to 
be particularly specified Documents 
to be signed by inventor and two wit¬ 
nesses, and Med in Patent-Office In¬ 
ventor to make oath, that he believes 
himself to be the original inventor 

7 Commissioner to cause invention 
to be extoined, and^f satisfied it is new 
and useful, ought to issue a patent If 
Commissioner be dissatisfiecL or if he 
think the dfescnption, &o insufficient, 
to ^ive inventor notic e ot same, with 
ififormation for his guidanc e Inv enloi, 
on withdrawing his api>licatiou, nay le- 
ccive back one pait of duty paid, on 
persisting in Ins claim, must make fresh 
oath If Coii^iiissioner bo still dissatis¬ 
fied, he may have three examiners ap- 
^lointecl by Secretary of fState, selected 
foi t^cir knowledge and skill in the par¬ 
ticular sul>)oct Examiners tfi be fur¬ 
nished with decision and reasons of the 
Commissioner in wilting* Examiners 
to give notice to^nvenlor and Commis¬ 
sioner of tiiqe and place of meeting, 
that the latter may give evidence Ex- 
amineis may, aftei inquiry and deli- 
bciation, revise the decision of Com¬ 
missioner, either in whole ot part, and 
Commissioner shall be governed by 
decision of examiners m the further 
proceedings Inventor must deposit 
with Commissioner, be|are the exami- 

I ners are appointed, the sum of £ , 

which shall be a full compensation for 
tlieir services 

8 Application foi a patent whuh 
would interfere with other applications 
or patents, to be notified by Commis¬ 
sioner toother applicants and pateiitees 
Commissioner may decide upon the 
prioiity or right Case of dissatisfac¬ 
tion of parties to be dealt with as m 
Section 7 

9 Before consideration by Commis¬ 
sioner of application, inventjr must pay, 
if he be citizen of the United States, 
or if alien and resident in the U nited 
States foi a year preceding, having 
made oath of his intention to become 
citizen, £9, if subject of Ih^ king of 
Great Britain, £ 112 *, all others, £67 10^ 

Monies received under act to constitute 

• 

* 0# the principle tliat an Amencan 
citizen must pay about the same sum for a 
patent m England, but it should have been 
remembered, that an Amencan pays no 
more here tiiaii a native, and tins would be 
the liberal and just rule for tiie UmUd 
St lies legislators. 
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a fund for the salnj*ics, &c of the Patent- j 
Office, to be called the Patent-Fund 

10 Hen s of an inventor who may die 
before a patent, c^n be obtained, may 
apply and obtain patent on their making 
proper oath ^ 

11 Patent, or any pait, may be as¬ 
signed by instrument in writing As¬ 
signment to be recorded in Patent- 
Office within tnree*tnonfii3 Assignee 
to pay £ for the recoid ^ 

12 Cavi^at for time to mjituie imen¬ 
tion may be granted In application 
for patent, invention to be speiifie^ 
8ach specification of the invention to 
be presifiived secret in Patent-Office 
Caveat to be in force for a >ear, duiing 
such time all applications for patents 
which may interfere, to be notiffcd by 
Commissionei to holder of caveat Cases 
of interfeiing Applications to be dealt 
with as interfering patents, Sett» 8 
Decision iff examiners not to preclude 
file right of contesting the priority of 
invention in a^court having luiisdiction 

13 Patent which may be invalid 
thiough insufiicicnt clesiiiption, or im 
pioper claim, without fraudiilciit inten¬ 
tion, may be surrendered to Commis¬ 
sioner, who, on the payment of £3 105 
may issue a new Patent for the lesidue 
by Patentee of term - Such re-issucd 
Patent to be valid 

Original Patentee may, on pajraent 
of £3 105 add description of any new 
improvement of the original invention, 
subsequently made Commissioner to 
certify time of addition on such added 
dcsciiption Such addition to be then 
valid as original ^ 

14 Court, on a verdict for plaintiff 
in an action for infiingement, may grant 
costs not exceeding thiee times the 
amount of damages given 

15 Defendant may plead the general 
issue, and give this Act in cvidcme, 
and any special matter of which notue 
may have be^n given to the plaintiff 
thirty days before trial, which may tend 
to prove that the specification is fiaudii- 
lently insufficient or redundant, or that 
the Patentee was n^t the original inven¬ 
tor, or thatjthe thing patented had been 
in use or described in some public work 
anterior to discovery by Patentee, olr 
that it had been publicly used and sold 
with consent of Patentee before hirf'ap- 
plication, or that Patentee had unjustly 
obtamed a Patent for that which had 
been invented by another, or that the 
Paliuitee, if an alien at the time the 
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Patent issued, had neglected foi tlie 
snace of eighteen months from the date 
of the Patent, to put it in operation iii 
the United States, or to put the in¬ 
vention on sale to the citizens thcieof, 
on reasonable terms, or that if for any 
period of eighteen months the said in¬ 
vention shall not have been put m ope¬ 
ration or on sale, judgment for the 
defendant m all the preceding cases 
shall cairy costs Plaintiff* to be 
awarded costs if defendant has used any 
part of invention justly claimed as new, 
even if the plaintiflT mav have claimed 
more than he invented 

16 In case of uiteifering Patents, or 
refusal of Examineis to giant Patent 
likely, in their opinion, to interfere, the 
pal tics interested may have remedy by 
Bill Equity Court may a^udge 
Patents void, m whole or pait, and de¬ 
cide that applicant is entitled to Patent 
Commissioner, on sudi adjudication, 
may issue Patent No such judgment 
to affect ‘the rights of any but parties 
and tho'^e deriving title from them sub¬ 
sequent to judgment 

1 7 Certain Courts may grant injunc¬ 
tions Appeal fiom all may be made to 
The Supieme Court of the United 
States 

18 Library of Scientific Works, and 
Peiiodital PubliCtiUonh, Foieign and 
Amcriian, to be purchased for Patent* 
O filiate The sum of £ to be appro¬ 
priated annually for thfs purpose out of 
the Patent-Fund 

V> Commissioner to rau«c models, 
specimens, &.c, patented and unpa¬ 
tented, to be ariangcd and displayed in 
pioper rooms Siiih rooms to be open 
to public inspection duniig suitalile 
hours o 

20 All previous Ai ts repealed Le¬ 
gal proceedings in progiess to proceed 
as though this Act had not passed, ex¬ 
cept the application of the prov isions of 
the Fourteenth and Fifteenth sections, 
as fai as they*may beitipplicable 

Total Amount^ and Annual Average, 
of Patents in the United Stalest 

The first Act of Coiigiress on the sub¬ 
ject of patents was passed in 1700 The 
average number issued annually from 
1700 to 1800 was but 26, from 1800 
to 1810, the aveiage number was 01 , 
from 1810 to 1820, It was ^00, and, 
for the last ten years, the average 
number has bben 535 During the last 
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year, there were issued 776 , and there 
have been panted in the first quarts 
of the present year 274, beinp moie in 
three months than were lasued in the 
whole of the first period of ten years 
In the twenty-two years preceding the 
war of 1812, the average annual number 
was 73 The first quarter of the pre¬ 
sent year indicates an aggregate for the 
year of 1096 , the amount of the duties 
on which will be upwards of 32,000 
dollars (£7200) JThe whole numbci 
issued at the Patent-Office, under the 
laws of The United States, up to the 
31st of March last, is 9731 This is 
more than double the number which 
have been issued either in England or 
Franee during the same period — Report 
of Selett Committee of Congress 
Unitect States, I * 

High Electiica! State of the Atmo¬ 
sphere 

“ One of the most remarkable meteo¬ 
rological phenomena m this coiintiy 
(New Harmonv, Indiana, United States, 
latitude 38° 11' n , longitude 87° 55' w ) 
IS the surpn-.ing clectiical state ot the 
atmosphere and all non-conduc ting 
bodes, during the Autumn and first 
Winter months, when the wind blows 
from the uorth-west 1 ha\e observed, 
at such times, the hairs of the horses 
tails s» chargcf^ that whole bunches 
would adhere with considerable foiccf to 
the hoises Hanks, oi at othei times, 
the individual hairs, lepelicd by their 
neighbours, would stand several inches 
apart Distinct shocks may then be 
obtained in the fingers by rubbing the 
back of a cat with one hand, and holding 
the point of its tail hrinly wifh the other 
One day last Winter (1834-5), I ob¬ 
served a bilk apion attiacted I j the table 
so stiongly,andat such a distance fiorn 
It, as to enable the weaier to keep it 
suspended m the an at«a full right 
angle When silk, or flannel, is re¬ 
moved rapidly flora the body in the 
dark, it will exhibit for the moment, 
one luminous elec trie sheet, and a dis¬ 
tinct crackling noise may be heard 
Besides these facts, many veiy interest¬ 
ing phenomena may be observed”— 
D D Owen, Meteorological Notices 
on Indiana, dated New Harmony, 28th 
Mav, 1835 

In conoboration of the above, we can 
state from personal remqrk, that, at 
the saiiie place, dunng 20| successive 


days in the Autumn of 1826, thimner, 
near or remote, was heard unceasingly, 
so that it might he asserted, without 
exaggeration, that one peal of thunder 
lasted therefor nearly 500 hours I 

Railroad Acts, present Session, 
(July 23rd, incL) 

* t ^ 

Thf following additional Railroad Bilh 
leceived thtf royal assent on the 4th oi 
Jiity < 

«18 Sheffield and Rockingham 

• 19 Hayle ^ 

20 Manchester and Leeds 

21 North of England 

22 London and Cambridge 

23 Eastern Counties (London and 

Norwich) 

24 Dundee and^Newtyle. 

* 25 'North Midland 

2T) London Giand Junctiop 

27 Thames Haven , 

28 London and Cro>dqn 

29 Piestoii and Longridge 

I < 

Rail-road from Caiio to Suez 

The works of the railroad from Cairo 
to Sue/ aie now in active operation, 
under the peisonal superintendence of 
the cmgineei who designed it, Mr 
Gallowa}, (c reated a Bey* by the Pasha 
Mehemet Ah, and therefoie known in 
Egy pt as Galloway-Be}|)• The rails ai e 
sent out from England The total 
length of the railioad is 80 and 
J-lOths English miles It is by no 
means level The summit, 28 miles 
from Sttez, has an elevation of 952 feet 
#ibove the terminus at that place. 

Patent-Law Grievance No V, 

The penalties inflicted on the inventive 
genius of Biitain dunng the present 
year, up to the 25th ult, in the shape of 
government stamps and fees on patents, 
amount to moi 6 than £26.boo! • 

N B This sum has been paid in 
rehdy monty, on taking the fii st steps, 
and as many of the enventors are poor 
men (opeiatives,) and a great many 
others or them persons to whefin it would 
be very inconvenient to pay at .least 
£100 down, they h&ve been obliged to 
go into debt, or mortgage or dispose of 
their inventions, either wholly or m 
part, &c. 

• The title of Bev*’ corresponds nearly 
to that of Colonel ** with us. 
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N B —Tli«* first Pate annexed to e ith Patent is that on \»huh it was aeali d and granted the second, 
that on or beiort wliith thi Sp« i lUt atiou must be dtlivi rtd and eiiiol'ed ——1 ht ubbrt viatiou For 
Comm , signifies that the invention &.c, is *' a LomtnniiK itioii from n fortignt r residing abroad " 


JUNK contd 

1C4 Jo^N Robrrts, Preeifolle, Lar ^, 
Calico-printer, for itnproveniWB in block 
printing June 27 —I>oc 27 • 

* Totax., June 32 ** 

«• —— 

JULY 

165 Bbnnki'T WooDTRorr, MaiicheBter, 
Lane , Gout, lor improved mode ol pruit- 
ing c< rtaiii colours on calico, and other fa- 
bnts July 2 -^Jan *2 

J60 W'liiiAM Wainwright Po^rs, 
China awi Eartlunware manufacturer, 
•WiLLiAM Machine, Cliiiia and Earthen¬ 
ware mauuljjkctttrcr, and William Bourne, 
all of Burslc ra, , M iiiager, for in im¬ 
proved me thod or prot t ss*, whereby iinprcs- 
sions, or patterns, m one or more colours, 
or metallic preparations, are produced and 
transferred to surfaces of \iood, 

cloth, paper, papier-ina^h^, bone, slate, 
marble, mid othe r suitable substanct s pre- 
p ired, or others ise not being used or known 
as earthenware, porcelain, cliinn, glass, or 
otlit r similir substances July 2 —Jan 2 

107 Saw UKK Meggitt, /full, Master 
Mariner, for mipfovemeuts in anchors and 
m apparatus for hshing such improscd an- 
ch'^rs, ^hich improvements may be adapted 
to michors now in use July 2—Jon 2 

IC6 RqitXSHT WAI TER S WlMiURNE, Soiltll 
Sliiclds, fiurh , Agent, for impri^ements 
111 the manufacture of plate-glass. July 2 
— Tan 2 

109 Tohn Isaac Hawkins, Hampstoad- 
id , Middx , Civil-engineer, for iinprove- 
moiits in manufacturing iron and steel 
.Tul\ 2 —Jail 2 For Comm 

170 Wll LIAMSoUlHWOOnSlOCKER Bir- 

miJighaTii, War ay , Machinist, for improve¬ 
ments Ml matlunery appUcable to the ma¬ 
king of nails and other purposes July 7 
—Jon 7 • 

171 Matthew JJbath, Furmvol’s Inn, 
Lor^, Esq , lor new nieehamcal combi¬ 
nations for obtaining power and velocity 
applicable to the prupclliiig of vessels, 
raisihg water, and t(^ machinery of various 
descriptions. July 7 —'Tan. 7 For Comm 

172 Elisha Havdon Collier, Cit^rd , 
Middx , (formerly of Boston, United 
States^ Civil-engmoor, for improvoinents 
m steam-boilers July 13 —Jan 13 

173 Miles Berry, Chancery-lane, Hol- 
born, Middx , Mechamcad Draftsman, for 


improM incuts in macliinery for forming 
8ta\es for barrels, casks, and othe^r pur¬ 
poses July 13—Jan„ 13 For Comm 

174 Louis Matthias IIorliac, (late of 
Pans,) Haymarket, Middx ^ Gent , for 
improvements m carnages and harness 
July 13—.Tan H For Comm 

175 Oliver Bird, Woodchester, Clone , 
Clothier, and Wiiiuivi Lewis, Stroud, in 
the Slid county, Clothier, for improve¬ 
ments m machinery applicable to the 

aelresHing of woollen and otlier cloths Acqui¬ 
ring such process Tulj 13 —Jan 13 

17 c John Ericsson, Brook-st, New-rd , 
Middx y Civil-t nginecr, for an iinproveel 
propeUe r japplicable to steam-imvigation 
July 13—Jan 13 

177 William Essex, Chatham, near 
Manchester, Lant , Agent, for improve¬ 
ments m machinery fox producing rotary 
motion July 13—Tan 13 

176 Sami'EL Brown, Boswell-court, 
Car^-st, Middx , Engineer, lor improve- 
me nts for generating gas, v Inch improve*- 
nit nts are also applicable to other useful 
piirpoHcs Tuly 14—Jan 14 

17'JJ Chari ks Phh 1 iPs, Chipping, Or/, 
Surgeon, for improven^iiits ui dsawing 
off'bter and othtr liquors from cask 9 or 
vessels Julv 14 —Jan 14 

130 John ERif ssoN, Brook-st, Now-rd , 
Middx , Civil-iiigmetr, for improved ma- 
chiiieiy to bo use d m the manufacturmg 
of hies .TIlly 26 —Jan 20 

181 Ch ARLES WHBATS'l’ONB, Couduit-st , 
Middx , Musieai -mstrui iieiit Manufacturer, 
and John Green, Solio-s<j[, Middx , Mu¬ 
sical-instrument Miuiufacturer, for new 
methods of fomimg musical mstruments, in 
which continuous sounds arc producedfrom 
strmgs, wires, orspriugs July26—Jan 2b 

132 Chari ks Brandj, Pimlico ,Middx , 
Gent , for an improved method of evapo¬ 
rating and coolmg OuidH J uly 26 —Jan 26. 

183 Peter Spence, Hemry-st, Com- 
mercial-rd, Middx ^ Che mist, for im¬ 
provements m the miumiacturc of prussuin- 
blue, prussiate^ of potash, and plaster-of- 
pans July 26 —.Tan 2b 

184 John Hall, Nt w Radford, Nott , 
Lace-manufacturer , for iiiiproveruonts in 
certain machine for facilitating the ope¬ 
ration of dressing or getting up or finishing 
of largo pi(*ces of lacc-net, as bobbin-net, 
or twist-net, and warp-net, and tattmgs* 
July 26.—Jan. 26, 
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ON TITE STUDY Off MATHEM ATICS 

Our rea<iers a^e aware that attention htas been lately recalled to a eoiu 
tiovcrsy of long standi^, by the appearance of Mr Whewelfs pampldet 
On the Study itf MatketnahcSy which elicited an cirticle in the Edintnagk 
Review^ written with a bitterness seldom excited but by personal losent- 
nienl, but \^ith that critical acumen and profound learning which has so 
deservedly rendered that journal a leading one in literature The pto- 
Ji ssed object of the wn4er is to show, that mathematics, when made «i 
piiniipfl study, instead* of beni^ calculated to develop and mature the 
int( llcetudl fatuities, have a dhrcctly contrary tendency, and tram th(‘ 
mind to a onc-sidcdness” whi5i disqualifies it for intercourse witli 
otliei^, and foi sound pliilosophical reasoning Piotcssor Clievallier, ol 
the Durham University, has lephed to this attack, with an eloquence 
whicli exhibits him as ^ powerful champion on the other side Wc shall 
cTuh a\ our to place the merits of the question m a simple form before 
oui iiadcrs,*to the end that tliey nmy judge ioi themselves on a point so 
>it,illy (onnected nitli systematic education, wc will strive to be as 
, impartial in weighing the evidence as is eomji.itible with a V€»ry decided 
opinion/in®the subject, one reijiiisitc to (aiidoiir on the question ive at 
hast jmssess—that^of not owing our education to cither of the two uni- 
veisities winch have been implicated m the discussion, oui bias is, 
tliereloie, not due to tliosc assocnitions of filial leveieiice which these 
(ilimv mattes so natuially excite in then childien If m our ciideavouis 
to justify mathefnatjc.il study, and defend it flora the attacks of its 
cncmiv l, we appear exclusively to direct our arguments against the 
aitich' alluded to, it is because we consider it as embodying, in the 
most detailed and luminous form, all the objections that have evci been 
m ide ^ • 

The question at issue* has been simplified by excluding all consi- 
dciation of the utility of the sciences brought into contrast duiing tin* 
ngumeiit, they have been considered solely ‘‘as the means of a liluial 
cducat’on—that is, an education in winch the iiidividiml is cultivated, 
not as an instriment towards some ultenor cmcl, but as an end unto 
himself alone, in otlic'r words, in which Ins •absolute perfection as a 
man, not his relative dcxtciity as a ^professional man, is the scope 
immediately in view” We confbss, however, that this distinction 
ajqjoars to us more specious than neeessmy, eveiy man has an ulterioi 
end in view, though it may not bo the acquisition of we.ilth, or even the 
means of subsistence, emancipation from th(‘s5 clies not only docs not 
enable tlic mmd to attain uii\vcrsal knowledge, but by removing a 
powerful incci^tive to exc*rtion gcneially renders it less active, it is the 
opposite tendencies of very general and coinpieheiisivc divisions of 
studies* which are to he canvassed, the comparison, as will appcvir, is 
virtually instituted between abstract and physical science, and liteialurc* 
in the most comprehensive sense of that term, now the student becomes 
dt'voted to one or the other *of these divisions from causes quite inde¬ 
pendent of, tmd long anterior to the choice of a piofession, winch choice 
IS greatly influenced by the inclination manifested towards ofte of these 
branches of study m pufcicnee to the other, Und professional success 
Voc TI . a « 
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must subsequently, m a great measure, depend on the general intel¬ 
lectual crdtivation of the candidate 

The essential preliminary to such a controversy ought, we concf'ive, 
to have been a definition of what constitutes a ||beral education, and of 
the tests by which we may estimate the degree of suc^ss in its attain¬ 
ment, we presume the one generally received may be adopted here—which 
defines the most efhcient education to be that which securcs^the greatest 
quantity of happiness to the individual, fiappmess fieing pre\iously 
shown to depend on moral conduct, and that this again is fostered by 
mental disciphii® as conducing to the slhbjugatito of our passfons If 
that command over our passions be obtained, it must he comparatively 
unimportant what may be the subjects w ith which the intellect is occu¬ 
pied, but since variety must he presented to it m order to kc^ the 
mind in constant activity, no one study exclusively pursued can he 
adequate to the object, all parties, accordingly, insist on diversity of 
pursuits, as a mean of mtellihctual cultivation, and the question becomes 
—Which ouglit to have the prefe^nee as the moref engrossing occu¬ 
pation ^ Surely that whu h mv olves the greatest number of others^ or that 
which cannot lie sucecssfully prosecuted independently of others • 

Without entering into any metaphysical discussions, ^ejnay pri¬ 
marily refer the intellectual faculties which it is the ^hjcct o^ education 
to develop, to those of judgment and iinaginatiorij, the studies by vvhich 
the former is chiefly matured aie such as exercise the reasoning powers, 
<iiid “ enable us to trace securely and readily the necessary consequence s 
of assumed pnnciplcs " 

“ III a Kreat pait of mankind such a power requires to be confirmed and 
strengtliq|iod by education, since bj natuic it exists in a low degree and con¬ 
tused form only, men's minds aje full of convictions which^they cannot 
justif)fc by conqtctcd reasoning, however reasonable they may bc' 

There prevails very widely an ohsciTrity or perplexity of thought, which pre¬ 
vents men from seeing clearly the necessary connexion of Ihcir piiiiciples 
with their conclusions 

“ Now though there is this chance of hempen acticallj right and spccula- 
tivelv wrong, it will probably bo allowed that this is not a state of mind in 
w Inc h those can acquiesce contentedly, whose object is the mental c ulture of 
iiitin The object of*a liberal education is to deielop the whole mental 

system of man, and thus to bring it into consistency with itself,—to make 
his speculative inferences coincide with his piaUical convictions,—to enable 
him to render a reason for the belief that is in him, and not to leave him in 
the condition of Solomon's sluggard, who is wiser in fais own conceit than 
sei cn men that cm rendeft a roa^ on * • 

“ 1 his complete mental culture must, no doubt, consist of many ele¬ 
ments , but it is certain that an indispensable portion of it is such a discipline 
ot the reasoning power as will enable persons to proceed wifli certainty and 
facility from fundamental principles to their consequences • 

“ There are two principal means which have been used for this purpose 
m our universities,—the study of mathematics and the study of logic These 
may be considered respectively as the tcachiiig of reasoning by practice and 
by rule In the former study, the student is rendered himiliar with the 
most perfect examples of strict inference, compelled habitually to fix his 
attention on those conditions on which the togeiuy of the demonstration 
depends, and in the mistaken and imperfect attempts at demonstration made 
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l>y Inmsclf or others, he is prescntc'cl ith examples of the most natuial 
iallucies, which he sees exposed and thrreited In studying logic, on the 
other hand, a pjorson finds the conditions formally stated under which an 
inference is legitimate, |^e is enjoined to see that in any gn cn case these 
conditions are saiisficd, and if a fall icy exists, he is proNided with rules by 
which It may be condemned and made more glaiingly wiong 

Mathematics familiarize the student with the usual foims of mferenoo, 
till they find a >eady«passagc through his mind, while anvtbing which is 
filhcious and logically wrong at once shocks liis habits of thouglit. and is 
rejected ^ He is aceustonfed to a ghain of deduction, where each link hangs 
iiom the preceding j and thus he learns eontiiiuity of attention and coherency 
of thought His notice is steadily ti;|:cd upon those circumstances only in the 
subject on which the demonstrativeness clepeiids, and thus that mixture ot 
1 arioiA grounds of conviction, which is so common m othci men’s minds, is 
iigorously excluded from his He Knows that all depends upon his fiist 
pnnciples, and flows imjvitably fioin them, that howevei far he may have 
tiavclled, he can at will go over any poition yi his path, and satisfy liimseK 
tiiat It is IcgiTimato, and thus he acquires a lust pci suasion of the impoftance 
ot piinciphs, on the one hand, apd, on the other, ol the iicecssary and ton- 
^staiit idt'ntil} ol the conclusions legitimately deduced from them Logic, on 
the coiitidij^, forcing upon our notice the iiilcs which we follow when we 
reason well, h.iidlv allows them to become so habitu.il as to escape oui 
consciousness, nor dots she tarniliaiire us with long tiains of strict reasoning, 
since she generally gives special deductions onlf as examples ol foims of 
aigiimcnt And thus the continuity and concentration of thought, and the 
cjiiiik sense of deraonstiation which it is our aim to educe, arc not taught 
so well by this study as by that ol mathematics ’—(Wlicwell on the S/nd^ of 
MatltematicH^ , pp 4—7 ) 

The progressive enlargement of the boundaries c^f our krttivvledge, 
and eonsocii/ent multiplication of suhjci with winch the mind m.i\ he 
occupied, compels every one to make* a'sclc'ctioii of them For study, it's 
only in times when science is extremely limited and vague, that uni¬ 
versal geniuses can exist, such as a Miraiidola or a Crichton .ire icpic - 
sojitcd to have been, in the*'present day men arc .attracted tow aids tJi it 
branch of study fur which their intellectual constitution more particularly 
inclines them, and they are obliged to content themselves with a gcmeral 
acquaintance witl. the others, the comparative Value of catJi as a mean 
T)t mental culture, can only be estimated by the ave^rage^ result of ili.it 
peculiar study’^ on individuals, and if any one stuely appe ais stc idily to 
decline in general cstim.itioii, it is a piesiiinptive j>roof tli.it it is found 
to be* either inadeeiuate to ment.il discijdine', gi is ilinquislifd from 
e.iusrs ovoi v\Inch we have no control Now we think tliat this ten¬ 
dency to decreasing estimation has manifested itself for a consider.ible 
period, with reg.ird to those studies donoiiiinatcd philosophy by flu* 
icviev\c?, on such matters individual must yield to general opinion, it is 
futile endeavouring to stigmatize the latter by attributing it to flic 
spread of uUlitanap or revoluiwnary lirmoplcH , the dot trim's thus desjg- 
n.itcd could not extend themselves, unless they were found to contribute 
ultenoily’' to general happiness, or to have become involved in our 
wtll-doing , 

There can exist no permanent standard vvifh winch to comp.nc the 

c. 2 
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several studies that may engage the mind, for the purpose of deciding 
on their relative merits, as the various relations among the great family 
of mankind increase in niimlxT and complexity, the general plan of 
intellectual tultivation must he modified, the line essential condition 
heing kept in view—that of controlling the passions^and cultivating 
the social viitues, m order to fulfil this condition, certain studies must 
always he insisted on as essential to a libenij educ^tior^ thi relations of 
man to his Creatoi must obviously be the first of these, and all those 
licit tend to rcpiess our sclf-sufiicicncy and prcstimption, and to increase 
our chanty towifids other beings, hut the mcifhs for inculcating these 
feelings, and for maturing our eonceptiq^is of these redatJoiis, may vary, and 
have varied gre.itly, tlie increasing difficulty of proMding for oui ’ 
physical, «md of gratifyiag our acquired wants, has compellcd^us to 
study with greater atlemtnm the qualities ot the matenal universe, .ind 
lias, comp.iratively, ^vithdi.iun the mind from ^hosc reflections on its 
own *e»perations, which solhited it in times when man had more 
lusuie fe^r speculation, and less ne^ssity for action * Foitunitcl^, tins 
inoitahle change in the diu‘ttion of odr pursuits is fivouiahl«, as we 
shall emdeavoui to show, to the paramount object we have alluded to • 

In impugning the < ffuKiity of mathematics as a iiu«ins of intellec- 
tuil culture, an aihitr.ii > limit to that science li is ki n assufiicMl, whuh 
IS not admitted by its alvocitcs, tuid is giounded is w( tlinik, oi\ m 
crionoous eoneeptioii of the distinelion hetween ptne uid mixed matlic- 
maties Wc shall first omiudit oii the liiuitalion alluded to 

“ In tht first place, it is whollv bcvonel tlic* doiinin of niathem ilies to 
inquiie into the origin mil iiatuie ot llicu piiiuiplcs Mathoinalics, ns Plito 
and Piuedus oliscrve, arc founded on hypotheses of wlnth thn\ can icndi r no 
aiiount The gtomctoi (says Aiistolle) can iltempt no disi.ission of Ins 
prine^iihs and Seueia olisei cs t|iat matfianatnal /s a snpcifuuti snonn^ii 
bmhh on a hot/nueif \it(\ an<i tin pun }phs^ hi^ i/nl *if whxk it jn or(rdsy me 
not its own philo^opltt/ /w*r\ nof/nms horn awdhei , il Hyus its own uhfuo 
J'lom its own soil Tliise authoiitus upiosint llu hiunonioiis opinion of 
philosoplnis and m ilhcimtici in- ol aueunt^ind mode in times”— {Fifinh 
Itenew.FiO 120 ]» Jla) 

TNiOW' we would aslwaiiy one who do< s not insist on ince* suhtilties, 
whetlnr (lie pioiosscs of the mind, hy which we ariive at those .ihsti le- 
tioiis absolnUltf jui ( wary the sluely ot matliomatus m every stage, 
m.iy not he' faiily considi led as pertaining to its donniiiis^ The ideas of 
spaiCy quantity^ latw^ hmil^ /orec, motion^ hnic^ , rf‘quire the iimst 
strenuous intollectual effort to grasp, yet they must he rightly conceived 
by every mathematician from an eaily peiiod of his study, surely it is 
unfaii to rccjuire tlnvt he should <lo so, .ind yet deny'- lyra the right of 
leasoning on the in ^ d’hey must certainly be regarded as foimiiig an 
integral part of that science', if the notions of /h/c, necessity^ (a^te^ 
beauty^ &c , he considered ab belonging to the domain,of ethical It is 
useless, m a question of piactieal heaTmg,^to insist on any strict boundary 
to different sciences, if one study absolutely necf'ssitates “an inroad into 
the province of anothei,' it must be regarded as an additional rccom- 
mendatidh of the formei, hy e^ery one advocating diversity of intellec- 
tu.il pursuits 
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But/^as ft3i operating according to rules, and by the help ol gtneial 
foims, \^hcreol the original principles and itasons arc not understood, ilus is 
to be esteemed *mciely technical Be the principles e\er so abstract and 
iiK taphysical, they musif be studied by whoever would comprehend the doc¬ 
trine of Flux.ion’f Nor can any geometer have a light to apply the lulcs i»f 
the great author, without first considering the metaphysical notions whence 
they are deri^^ed Anqjyst, } xlvii) 

The distinction between pure and mixed mathematics consists in 
this,—^the latter, in addi^on to the abstractions of the pure science, involve 
the results of experiments and observations on the r/i/a/i/*cy of ui.iMci, 
which, of course, do not enter inter the former, but which must be m.ide 
the basis of oui deductions in the mixed «;cii iice Mcdiamcs. as iiivcs- 
ligating the simple laws of motton deduced from arbitrary liypotliesis, is 
a brandi of pure matlieinatK s, though the notions of tmist and of 

force and iiirtha are necessary to the coinpiohcnsion of those laws, but 
when we liaxe to Jake into (onsideyition tfie effi'cts of fiAiiofiy 

c1ast7(iti/^ fhndihj^ , which ( i^i only be .isccrt.iined b}^ obsirvation, tin 
sdcnces v^hlch cnibiaco these usuits, sudi ns physical astronomy, h>dro- 
d^iiainus, t\fc theoiios of sound and light, iS.( , are niixi d, > et they ar<‘ still 
< ss« iitj iliy ni.ithern itical, liec iiise the gciui il expressions which embody 
the ir laws Ain only be obtained by' puic m itln matical invcastigations 

“ Obscuvatior u])on the pbenonuna ul tlic natural world soon li ids us 
to tlie (oiiduMon, that the change^, which we obseive taking place tuuuiul us 
aio not loitnitous, but closdy < ounceI chI with some picviouslj-c\isfing con¬ 
ditions \Vc thus dlli\c at the notion ot the cohiuxion between tausc and 
dket 'ind wlntcvcr nutaplusK il ddlunltub thou may b^ in conic i\ing ibe 
nature of sucli a cunncMoii, its c^Mstciice is, in man) instance*, a jaef^ 
establishid Uy constant ind iruaiiabk oiptiieiKc Some ol the dianijes 
thus piodiutd in i> be ol such i natuic tlyit tlicir mutual rddrt,uni is cfriable 
of being exprew'd li) tint which one absliact f|U intity heirs to another and 
when thi'i IS the la-c llio ]>bcnoini non is biouiiht Vvillun the scope ot melic- 
maljcil KMsonnnr and (onstiti|tcs i |>ait ol llial extensive biandi ol pin u d 
scieiRt, (h nominalid niivtcl or apiihcd in lUicinatu s 

“ The two blanches of m ithciuitual study thus intinialdy urnted coin- 
piise the vdiolc body ol demonstrative science an^ I nidudc tlieiii both is 
subjects of our pros* nt im|Uiiy, not loi the puipoiio of eluding an actusiiion 
rtgaiiist the utility oi inipoitancc ol mathc matical study, but lietausc I know 
of 110 instance, in which the study of pure niathemilus is exclusive ly pursued 
Os u pait ol a liberal education, and because such a view ol the (jucstion is 
in stiiet acoordanee with the history and progiess rnatluinitieal siicmtc 
As the natural philosopher hai accumulate cl his obscrvatiohs, and iccoidtd 
his results, he has called m th(‘ aid of the geomc'ter and the analyst, to 
iccc/licile apparej[it inconsistency, to give coherence to isolated facts, to 
ascend by induction from numerous individual examples to some one gnat 
onginatibg cause ”—(Chevallier on the Study of Mathematu s, pp 8, ) 

It should sexsm from the tenour of the objections urged against the 
science, that its opponc'nts wisl^to confine the tcmi mathcinatus to those 
elementary hrinches, during the attainment of whicli the mind is only 
engaged with abstract hypotheses, or with conventional s> inlmls^ If the 
qucsticm linden discussion were confined to the utility, as m ei(/uAne 
of the science thus limited, it would be soonsettbd by tin idinis- 
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Sion of most of tlic olijoctions urged against it, and tlicn we know none 
that would not oqudUy apply to theoretical logic, or to any ojther speculative 
science, when made an exdusive study 13ut|a knowledge of these 
elements .done*, no more constitutes that of the science, than an acquaint¬ 
ance with the acLidtncc of a language entitles a person to consider 
hiinseli as master of it, without his having acquired its idiom, and being 
able to speak,•or at least to read it, no ohc cafahl^ of carrying his 
attdiiiinents furtlier ever was contented to stop ^ this outset, or at least 
ever to rcgaid his acquisitions other>^se than* merely as a iheans of 
obtaining real knowledge if he thought 4it to employ them 

It might have been expected that the anti-mathcmaticians would 
liave bcc n more explicit in stating what are the studies which they mteiid 
to contrast with that science, as more favourable to the culture of the 
intdhctual faculties, the assumed term philosophy unnieainng, and 
little pnferiihlc to that ofby which these studies are dcsig- 
iiaUd in ccitain universities We n^iy conx^isciy class* all Studies undci 
one or other of those heads—^Pinsii*;^ coinprr bonding every science 
whuh has matter or its attiihutcs for its ohjett Ethics, t.iken simply as 
a gdieial term, to lompnse the vaiious phases under winch mind and its 
operations may he contemplated Physics arc naturally divided into 
malhemalics^ having magnitude and quantity, with*the derivative con- 
cejitions of motion, time, &c , abstracted from all considerations of matter 
ior its subjects chciniAlry^ liy which the mutual actions of inorganic 
matter are ascertained and illustrated and natural htslorif^ including 
evtrv study winch h is the organic creation for its subject* 

]\lath<anatics and logic have been considered as having a certain 
analogy, both are conv(‘rsant about assumed hypotheses, both may he 
.icquwed witln\ui reference to the external world, except for Ulustratious, 
at all Cl cuts both are become associated in our minds, by their being 
made the priiUtiry studies at our two universities there is, however, iii 
addition to many othcis, this striking difference,—the former c in only he 
acc|uired by long studj and application, aiid\hey be acquired, ifw^e 
intend to airivc* at a sound knowledge of physical sciencct, while on tlie 
oontraiy we acquire the piactice of logic intuitively with the progressive 
exercise of our reason, fiom the commencement of our intellectual cul- 
tuie, mu(h iii the same way as wc learn to w^alk before we know what 
tlie '■"centre of giavity* means, or are convinced of the necessity for 
bunging it over the basis of our feet il we intend to stand firmly 


* Tho candid reader will at onee see that 
tins division of sciences is only adopted to 
siniY)lif> <nir argument, and that we arL 
(iwurL ol Its iiisuthi uuicy for an) other pur- 
post* For a valuable dissertation on this 
Huhject lie mavrettr to the introductory 
diseourst on the progress of Ethical Sci- 
Lntijb) Mr Dugald Stewart, pnhvcd to 
the Supplement to the Ency Hntannica 
-|- The accurate studv of pure matin- 
inatus IS thi only fouinuition upon which 
I solid suft rstructun of natural philoso- 
ph\ ciui bo built And all attempts efttc- 
tuall> to supph the want of sufficient 


mathematical knowledge by mere popular 
explanation, or by intentionally couching 
the expression of ph)si^l facts in language 
which appears to be familiar, while it is 
only ambiguous, must fail to accoinpbsh 
their purpose From the time of Archi¬ 
medes to the present dav, no royaJ^road 
has been discov ered mto the distant regions 
of Mathematical and physical science 
Tliov who would ruich the goal must 
cncoonttr tlic fatigue tliey wlio would 
wm the crown, must descend into tho 
arena, and ginl thcnisehis manfully to 
the couibet — (Clietalltcr^ p 15 ) 
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That this IS a just view of the pi^ctical value of logic as a science, 
IS shown by the general neglect of it by those who have not recent d m 
university education, certainly an acquaintance with it may innblc 
us more readily to expose, or, perhaps, avoid false reasoning, yet we .ire 
not the less conscious of its existence, although we may never have 
heard of contingent and necessary matlu^ nor of the eleven moods, and 
may not be^ble4:o point out an undistributed middle term, or an illicit 
process We are far from undervaluing logic as a science^ or its interest 
to everyone who rcflec^ on thejprocesscs of thought, but the world, by 
its neglect of it, has, in a great njeasure, decided on itsifiutility as a guide 
to our reasoning powers • 

This relative estimation of the tw’^o studies is further manifested liy 
the increasing proportion of students who go to Combndge in preference to 
Oxford at the end of the last century the numerical superioiity was 
greatly m favour of the last named university, while at the pr<*8(*nt time 
Cambridge boasti^of an absolute majority (if 300 members m 5500, and 
has received on accession of seventy odd since last year Let ns hero 
idduce a testimony of no mean* weight, bojth as coming from a scholar of 
Oxford, aii^ from one of the first logic lans of the day 

“ It was doublless from a strong and deliberate conviction of the advan¬ 
tages, diie«?t and imfirect, accruing from an acquaintance with logic, that the 
univcisity of Oxford, when rt modelling their system, not only retained that 
hrarit h of study, but even assigned a prominent place to it, by making it an 
indispensable part of the examination for the fust degree This last < luum- 
stanie, howcier, has, I am convinced, productd an effect opposite to what was 
designed It has contributed to lower, instead of exalting the estiinatiuii of 
the study it might have been, and doubtless was, expcctc'd that a 

majority, atj^least, of successful candidates would derive some benelil worth 
mentioning from their logical puisuits, and that a considerable proporjioii of 
the distinguished candidates would prove?respectable il not eminent logicians 
Experience has shown that these expectations have been very inadequately 
realized The truth it» that a vciy small proportion even of distinguished 
students, ev er become prolicifints in logic, and that by far the greater part 
pass thiough the umveisity without knowing anything at all of the subject 
I do not mean that tlicy have not learned by rote a stiing of fee hnical U rrns, 
hut that the) understand absolutely nothing whatever of the princ iplc‘s of the 
science Permission is granted to such as aic candidates mcicdy foi 

a testimonial, to substitute for logic a portion of ICuclid I fear, howcxci, 
that little or nothing will he gamed by this, unless indeed the eximincrs 
resohe to^ake the examinations in logic far slricltr than those in Euclid 
For since every one who 18 reall) capable of undcpstanding Euclid must be 
also capable of logic, the alteration dots not meet the case of those whose 
inaptitude for science is invincible,—those who are physically incapaldeof 
scientific reasoning, and the far greater number who fancy tlu rnsrlves so — 
all those will be likely, when the alternative is proposed, to prefer logic to 
Euclid, because m the latter it is hardly possible, as in logic, to present the 
semblance of preparation by learning questions and answers by lote, in the 
cant phrase of undergraduate,—by getting crammed those most 

averse to science, or incapable of it, are almost always found to prefer logic ” 
—(Archbishop Whately’s Preface to his Elements nj Lngit ) 

“ In practice, logic is more a trick than a sc hmicc , forme d ratlter to amuse 
than instruct And in some sort we may apply to the art ot ■^vHogism what 
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d man ot wit (Butlei) observed of rhQforu, 'that it only tells us how to name 
those tooh whuh natuie had before put into our handif and halnt taught the 
use of'^* —(Warburton, Preface to Julian ) • 

These avowals, combined witli the fact of tljft increasing popularity 
of the Cambridge system ot study, form, we think, a tair^ound for pre¬ 
suming that the revolution.iry tendtiuy in popular opinions, regarding 
fhe obje< ts, and the end of education, which,.in thvs nation ^‘at least, is 
beioming daily*'more and moie obtrusive,—the extended study of inathe- 
rmitics bung tliat mainly proposed in l^ieu of the ancient branches of 
discipline, which®our miiovatois would retrencli,” owes its nso to an 
increasing perception of tlie relative merits of the two* 

The reviewer in support of his opinions cites those of sc‘veral 
((hhiated persons, tending to prove theiMiirow, or “one-sided” kmd of 
lutelleitual < ulture letemd liom nmtheni itical study, it is remailv.iblo, 
uiter his careful rcsiarches, how little satisiutoiy*evidence he has been 
ible to produce After statnfg his inttiUioiis of adducing tlnf opinions f)f 
mathcunaticians themselves, of lour fiom whose works passages in 
sedected, D’Alenibeit and Pascal are the dni) oms of mathematical c(do- 
biity, the others being Ikiktley and b'tJiavesande Let^ us bin fly * 
examiiK* what is the sul)stanct of their alleg itioiis • 

“It seems is if j^riat inathcnidtulaiis ought to bd excellent mcliph}- 
siciins, at least upon the objicts about whuh thi ii own hcicMUo istouvcis nit, 
nevertheless this IS very fai liom being tlu lase The lo;^ic of i>ome 

of them is comprehended m then foinmlm, and docs not extend bc}ond 1 lit 
case icsembles that ot a man vvho has the sense of sight conti ii} to lliat c>f 
touch, 01 in vvliom tlie latlei of tlu'se senses is onlj ptifecltd at the expense 
ot the fount 1 These bad met iphjsuiaris in a science in winch it is so ci&y 
not to icason wioug, would nitallibly Ik miu li worse, as experience piovcs on 
matters in wdncji the} had not the calculus lor a iiuide ”—(D’Alcmbeit’s 
E/emens de Philosophies as quoted \\\ the Edinbiusj^h Renew ) 

Tlie authonty of such a writer as D Alembert would ha\e been loo 
valuable to allow an active p.iitisan to spare any pains in obtaining Ins 
favourable evidence, we coiigiatulate the mathematulans that nothing 
more can be wrung fioiii him than that thcie .ire some indiflorcnt meta¬ 
physicians among mathci^jatuians, and that if they loason wrongly in a 
science in which it is difhcult to do so, tlu^y would reason much woise on 
other matters 

It IS clear from the expressions of the other witnesses, that tliey fook 
the same limited \iew of the science which tlie critic himself docs III us 
Jkukeley asks, •"whethci tedious calculations in ilgchia and ffuxions be 
tlie hkcdicst method to improve the mind, and whether men’s being 


• How 18 the reviewer justified m osaort- 
uig that the “ univtreit} of Cambridge 
rest nets to the narrowest (loatliematical) 
proficiency, oJl places of distinction and 
inolument to whidi such honnuni consti- 
iito a claim,—^thus also leaving the im- 
nense tu ijoritv of its alumni without 
iicitement, and the most arduous and 
mpoitnnt studies without encouragement 
and reward 

Thcit are a number of |ui/efl of books, 
medals, nioiic-y, amounting in value to 


about noo/ aimiuilly distributed as in¬ 
centives to exertion, three-fourths being 
given for classical attainments ahd Eng¬ 
lish composition, and the remaining fourth 
for mathematics skill • The colleges dis¬ 
tribute m addition about bOO/ more in the 
same iTorm among tlieir scholars, tiro- 
thtrds, we behove, of which is given to 
encourage classical literature It is not 
the value, but the proportion ot the distn- 
butiou to which we call attention 
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fi€cuBtomed to reason altogether about mathematical signs and figuies 
doth not make them at a loss how to reason without them " We would 
ask of any one conversant with more than the solution of a simple equa¬ 
tion, whether the train Sf reasoning by which the mind arnves at right 
notions of limiting ratios, of imagmary quantities, and of the relative 
advantages of employing the idea of motion, or the doctiinc of infiiiifosi- 
malb, in explanation qf the higher analysis, can be considered as nothing 
hut reasoning about <ind Jtgures * 

Berkeley himself, iif the same work, (the Anal if st^) among his queries 
proposes also the followflig “ Whether ever sime the iccovery of mathe¬ 
matical learning, there h€i\o not be^^n perjietual disputes and contioversies 
among matlieraaticians*'^ and whether this docs not di&parage the evidence 
of theft’ methods^' Is not this an admission that soraethuig luoie tliaii 
nieic necesSfiry truths and conventional symbols enter into in4ithi‘inatics‘'' 
for, accoidiiig to the eesential ehaiacter of tlieso, they Ctin admit of no 

dispute , • , 

• » 

How, ui a science to which the merit ot exactitude is gonerallv iitln- 
buttd, tan it arise, tli.it mte ot the highest talent arc diMtleil in opinion 
•The reason is, that in problems, the solution of whith cannot he submitted I > 
< oiulusne e\pt rimciit, besides the paitof calculation, subjetted to iigoions 
lu\s, and un wbith ihcic cannot be two opinions, there exists anolbti, i 
nwtwphysital part, whith is piocluclue of doubt and obscuiity ”— {Mtmou on 
La Giangr^ hy Delamhte ) 

The reader will he surpiiscd when he learns w^ho are the other 
authors whose testimonies ngiinst mathematics aie quoted with exulUir- 
tioii m the Review Sir Kinclm Digby, Sorbitre, Cl.in ndon, JjO Clcn, 
Budaeus, Baibt‘yrac, Bast dow, Walpoh , W.irbiirton, (Iibbtni, Kirwan, and 
JMadaine do Stael, form the phal in\, it is not, t)f couim , hy the ctb hnty 
or obscurity of the writers that the vqlue of tlitir arguments aie^:o bt 
intasnred, but w’^c object, in a great measuie, to any individual opinion 
on such a subject, when we take into consult lation the natural bias wc 
all feel to underrate those acquirements we do not ouiselves possess, we 
should livttn with equal suspition to an encomium on inatlumatics from 
iVev^ton, EuI'T, D’Alembert, or La Place, as to any strictures on them 
from philologists, jurists, or poets, actordingly, when wc examine tin 
evidence brouglit into court by our opponent, wc find that it either owes 
its colouiiiig to this pnnciplo, or that it merely lepresents tlic mcfficicnry 
of any one study fully to develop all the intt llectual fiieulties,—a propo¬ 
sition conij^iiiing which there was no dispute 

‘Sir K Digb} says, “It hath been generally noted that the exattest 
matheinatieians lia^e seldom proved eminent m m( f.iphysics or sp( di¬ 
lative divinity, nor, again, the professors of these sciences in the otlu r 
arts,” ^hich is merely saying that it is not common for the same indi¬ 
vidual to excel in two arduous studies Clarendon is cited as mentioning 
tliat the Earl Leicester was addicted to the mathf matics, and th.it 
they failed to make him eithej a good soldier or a profound politu i.m’ 
Wc much question w'hether the noble earl was e>en a decent arithme¬ 
tician in addition and subtraction Le Clcrc sagaciously observes th it 
tf mathematicians apply the rules of their science to judJje of the 
administration of public or private affaiis, they would arrive at the 
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moBt absurd conclusions/' WhatjBfof deduction, bearing on tbe argu¬ 
ment, can be made by yi<i^viewer, from the fact that Gibbon was 
averse to ™a-thema|jij'>Jj^^^y^ abandoned it at an* early period, to 
^^its for which he felt a more dAided vocation^ Surely 
.®ffipl^ing of arguments, especially frivolous cfhes, such as arc 
^ that arc merely verbtil, is not only lost labour, but cumbers the 
-''^memory to no purpose, and serves only to Jiindcjf it seizing and 
holding the tfuth*^-” 

Tins vocdtion, this bias of the mind towards any one line of study, 
is the result, vifb may conclude, of the greater^ energy of that class of 
faculties which are most exerted m«fiiose studies, whenever tins bias 
18 thwaited, results may be expected unfavourable to the full de>e- 
lopinent of tlie intellect, and is it not probable that most of tliose 
iiregulaiities, or eccentricities, which manifest themselves in the minds 
of 111(11, are the consequences of this violeiiiie^ We have already 
huitvd that the intellectual,* like the bodily, constitution, jis in a great 
iniMsure toimcd anteriorly to any ifrtifioial culture b/systematic tduta 
lion, when, owing to favouralile circuin^anceb, the individual is enabled 
to tollow tbe “bent of liis genius,” as it is popularly Uiiiu d, though he* 
m.iy erctf in one pursuit only, yet, from having uiideigon# no pre¬ 
judicial cluck, his mind exhibits all its faculties m a healthy tone of 
jiroportional vigour 

The poet by nature, who from cliildliood yields to the influence of 
lub iin<igination, and produces at maturity tlie “ thoughts that breathe, 
tbe words that burn,” often manifests a sound judgment on all topics, 
but if that intclh'ct, in which imagiiiatiou was, fiom its origin, predonii- 
11,11)t, b.^l been forced from its natural bias, and the boni-poet had been 
tiaiiud to be a matbematician^or ajurist, might it not ba anticipated 
thatm one-sidsdncss of mind wopld be the result, which ought not to be 
«ittributed to the adopted study, quoad study, but to tlie violence, done 
to tbe faculties^ On the other hand, when that attraction towards 
Jii.ithematical reasoning is felt, which induqps the pursuit of the science 
tlirough life, unimpeded by mistaken interference, an overwhelming 
number oi instances can he adduced to show that the mind of the 
mathefuatician is not ons-stded, tliat he manifests genius in his favourite 
puisuit, and tliat all his faculties are sound and vigorous, thougli in an 
iideiior degree to those, whatever they may be, which are inoic particu¬ 
larly mathematicalf 

Let us now proceed to examine the justice of the cha^e brought 


• Lo( ki, Conduct of the UnderAlatidtnff, 
«cc 16 I 

•f- Tbe luathcmnticol reader will rcM*a11 
to Ills mind the purely inotapli^ steal , 
nosoiiiug ot xiunibtrkss writers on the 
subject, Ainong ni*uiy <itbrrs, tlic able work 
of the late R Woodbouse, on the /*rm- 
ciples of Analyttcal Cakulatton^ would 
alone convince any one that profound 
knowledge of inntheraatics was not incom¬ 
patible with profound reisoning on other 
topica Tfio wnes of works latch pub- 
Itshid, (.allid the Bruiffcuater Tttahsis, • 


also afford a pregnant illustration, tlio 
reasoning of the mathematical ivrittrs in 
tbos(» volumes IS nownse inferior to that 
of the naturalists and divmes, to say the 
least of it Dr Turton, by Ws recent 
work on Natural Theology,^ h is shown ^liat 
mathcmatunl knowledge of the liigbfst 
kind docs not iin|)ede tht attainment of 
crititld and nietaph\sical learning rarely 
eqiuilled, wliile, to the varied and exten¬ 
sive knowledge of Mr Whewell, tlie jWc- 
viewer bears a generous and ample ttsii- 
niony. 
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ag*iinst matlicmatics, in the following quotation from Warhurton, as 
given in the Review, and we copy it entire, because the specidl pleading 
throughout tlie article but an amplification of this eloquent passage 

** It may seem, perhaps, too much a p«iTadox to say, that long habit in 
this science incapacitates the mind for reasoning at large, and especially m 
the search for mpral |ruth ^ And yet, I belie\e, nothing is more certain 
The object of geometry is demonstration, and its subject admits of it, and is 
almost the only one that«loth In this science, whateicr is not demonstra¬ 
tion is nothing, or at Icaft below Uie sublime inquirer’s regard Probabilityy 
through its almost infinite degrees from simple ignorance up to absolute 
certainty, is the terra incognita of the geometrician And yet here it is that 
the gieat business of the human mind is carried on,—the search and dis¬ 
covery of all the important truths which concern us as reasonable creatures 
And here, too, it is that all its vigour is exerted, tor to proportion the assent 
to the probability ac( ompanying evciy varying degree of moial evidence, 
icqiiires the'»most pnlarged and sovereign exelcise of reason But the harder 
the use of anything, the more of habit is requned to make us peitoct in it 
Is it then likely that the geom^PT, long confined to the routine of demon¬ 
stration, the easiest exercise of reason, where much less of the mgour than 
the attention of mind is rcquiicMl to excel, should form a right ]udgment on 
subjects, w)iosc truth or falsehood is to be lated by the probabilities of moral 
evidence —(Preface to Julian ) 

We hd^G already protested against the arbitraly limitation of mathe¬ 
matics to those elcmentory branches, during the study of which the ininil 
is only engaged with necessary truths, find comcntional symbols, 
hlioulcl not, howevci, conceive ourselves entitled to extend its boundaries 
indefinitely, if could not show that its cultivation inevitably leads 
to that of other sciences If the philologist, in tracing the ongin of 
languages, is led to study the political and social history of nations, and 
must be conversant with many other branches of ethical study, if the 
metaphysician and moral philosopher cannot pursue their inquines 
without some knowledge-"of physiology, so the mathemaiicjan must 
become acquainted with most branches of physics in the prosecution of 
Ills pursuits Mathematics do not owe their existence to the necessity 
for intellectual cultivation, but were cultivatcAi because they ultimately 
enabled men to measure, and weigh matter m its absolute reality, tJic 
meaning of the term geometry reminds us of its practical origin and 
bearing, it is a strange fallacy, therefore, that treats the speculative 
science aS complete in itself, and independent o/ the matenal world. The 
mathematician becomes acquainted with most branches of ])hysical 
science, because he cannot well*master the speculative part without con¬ 
stantly applying his deductions to real or assumed cases If geometry 
be imagined to owe its origm to the necessity for restoring land-marks, 
effaced by the overflowing of the Nile, it is notorious that the higher 
analysis owes Its maturity, if not its existence, to the inadequacy of 
geometry to investigate the laws of planetary motion 

The mathematician feels that the defimtions on which his deductions 
are based have no existence, but are pure abstractions of liw own mind, 
and only constitute a scaffolding, a frame-work, on which he* must com¬ 
bine into comprehensive theorems the isolated facts to bo denied from 
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tho material world around him ^Accordingly he strnes onward till he 
reaches the palpable,—^till he can apply his abstractions to wbat passes 
independent of him The mctapliysnian, on thq^ contrary, cannot travel 
out of his own mind, he h«is nothing extrinsic with wh?ch he can tost 
the justice of his conclusions, his is the fruitless endeavour of the eje 
striving to contemplate its( If without something to reflect its^image 

** Mixed mathematics arc primarily dependent on the extent and accu¬ 
racy of our scrutiny into nature, afftr which their further advancement is 
limited only by the degree of perfection to*which tha pure are carrifed But 
to a vciy model ate progress m the formea a very perfect knowledge of the 
latter is requisite The laws of naturd are, for the most part, simple in 
themselves, but the ciicuTnst.inces under winch they act, induic a coipphca- 
lion in their ageiKics whi(h (alls a1 once for the most powerful e\ertions ot 
natiii.l1 Kason, and the must refined artifices ol piactised ingenuil) to develop 
Comlunations an* perptluilly piesciiting tlumsclves when the pnnciplcs arc 
satisfa( torily known,—the gene al Invs pldced beyond a doubt,—the mode ol 
applying matlifmatical investigation tliorouglily understood,—yet which, hy 
the im re lornpluation of the puio mathematical inqmiics they involve, dciy 
the utmost powers ot l \billation The restless activitv ol Nature surrounds 
us with niinute phenomena o( tlu«^ kind, the motions and ('quiUhrium of 
fluids, tluir ( ipill.ir) attid( tioris, tin vibrations of the^almosplicrc of solid 
bodies, every bit ath ot wind that blows, evciy iiiott that sparkks in the sun- 
1)( am, supplies u'I with an instance in point On a widci scale, the law ol 
giavitation, modified l)y the con'»iderition of thicc gravitating bodies Ui 
motion, piodiue*^ a problem vvbub has roWed cnuv efluit of ingenuity and 
industry, stimulated by the slronmst motivis wbuli can cxdtc men to e\ei- 
tion—(Sir John Ilcrschcl, art Matufmaiics in Biewstei^s Fncyclnpfcdia ) 

It i«fto Cl Khi.ated mitlicmatKiansatcoidiiigly that v\t aiepiiiuip dly 
indc'htod for oni (xteuihd knovv-ledge of the mate rial world Young, 
‘Heisdul, Aiag^t Frisiul, and in ii* \ otlurs whom vve (ould nami*, have, 
hy matuinig the thoor\ ot light alone, dime as much towards enlaigiiig 
our minds, and instilling new ind imposing ideas, as was ever accom¬ 
plished h\ the nutapliysKi in in his (uule ivoiJrs to illustrate oiii meiit il 
opci ilions, that mind must iiuloed he ohscuicd and pujudictd hy the 
schol.istic disti])lmo of exclusive univoisilies, which c.m underrate the 
nior.il effect of the lecent fosearches on heat, inagnctism, , as instituted 
hy Ijoshe, Bailow, JMidloni, ike , in shoit, thoieis not a modern discoveiy 
in physics viliich we do not owe to a mind necessarily trained in mathe¬ 
matical leasonnig Tin chaiactcrisfic of mathematical reasoning,—that 
of being a successive cliavi of deductions fiom assumed prmcipli^s, foiccs 
Itself so constantly, and so obtrusively on the mmd, that we confidmitly 
assert, mathematicians, better than most others, tan appreciate and undei- 
stand the force of moral evidence and probability, since it must be 
allowed that be who can institute a comparison between two spcoics of 
conceptions, is more likely to rectify both, than he who has only one 
picsent to his mind The learner, when foi the first time he comprehends 
the demonstiation of a problem in Euclid, ^attains a conception of the 
hmi/, to use a mathematical phrase, to the ‘‘infinite chain of probability/' 
and can appreciate the force of any link, hy at once perceiving its relation 
to that limit The politician, or the man of the world, who knows no 
other than iiioial probability as a ground for conviction, is more liable to 
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appreciate at an equal v.iluo diflerent cMdoneo of tins nature, unless he is 
eonvincecl, like the geometrician, that theic are “cinpincul ficts** and 
necessary matter ” 

“ The study ot mathlraaiics would show them the necessity there is in 
rcMsonins, to seplirate all the distinct ideas, mid see the habitudes that all 
those concerned in the present inquiry hd\e to one anothci, and to la) by 
those which lelatejiot to thejsropositioii in hand, and wholly leave them out 
of the reckoning This is that winch m other subjects besides qiiantit), is 
what IS absolutely requisite to just reasoning, thou^li in them it is not so 
easily obkened nor so cafctully pitictiscd (Cfwc/wc/ uf Undeiistanduiff, 
s»cc 7 ) • 

We have now to consider the eliarge made against mathematical 
study,* “that it disposes the mind to one of two opposite extremes, 
creduhly and scepticism” 

“Alienated hy the (Opposite character ol their studies iroin those habits 
of caution and conlidcnce, ol skill and s.ifr,ici 4 y, whu h the pursuit ot kiiow- 
Icdpo in the umveVse ol piobability tcf|uiris and induces, they (matticin-i- 
licians) are constrained, when*they ^cntule to speculate hcyoiul their 
diafrrams and calculations, on the one hand to iceept their tacts, either on 
authoiity, of on imaginatum, or, on the othoi, to repudiate alto^ctlici as 
uiiieal what they are^themsehes incapable of viuit)iiig”— {Renew, p 111 ) 

To suhst«intiatc this view the* wliter quotes this p issagt* from ,i 
living (Jcimanmet-iphysKian, ( J Sulat) “ Jn sotai as the mat In niatniaii 
IS accustonicd to his own mode of thinking, iml ignoiant ot any otlni, 
ipplies, or clocks not apply, it to tin siijx isc n^'ililc, A^liat must lollow 
111 the loinur tisc tin supc'rsc nsihlc woild is dcnncl, inasmuch as it 
( nniot be matinmatu illy^ dcunonsliatod, and m tin* latter, afhinnxl 
only on tin ground of Itcling and imagiii ition Thus on the one 
iltcrnatnc', the mathcmiatic i in becomes iiec css inly a lalisl, the 

otlic r, a 7 W//S//C ” 

it IS impossible to a\oid tlie semblance of r('p(*titi(m in an endea¬ 
vour to confute a senes pf assumptions based on the same lalLny 
Having denied the coiifiiied nature of iiiatheni itical pursuits, and 
li.iving shown tlnit they necessaiily imply an icqii.iintance with, and 
study of, the phenonuiia of tin material worliJ, tlieie exists no d piwn 
icason for assuming that they have that pic judicial eflctt on the nn nt<il 
tacultics which it has been asserted they hi\e, by those who took an 
c ironeous or partial view of their doinanis Tins scneiice has no pc e uliai 
tendency^to produce tint defect in the faculty ol judgment which is 
implied by creduhty^ since its cultivitnm deies^iiot, riecessirily, exeludc 
that of other modes of reasoning, oi other intellec lual pursuits, by wine li 
the judgment may be strengthened and habituated to the txcreisc of 
caution, skill, and sagacity If hy sceptnism is meant only the suspe nsiori 
of the* judgment till more e\idence is brought forward hy which it may 
he foimed, thi^ cannot be surely imputed as a defect m the reasoning 
f^iculty^ and wc trust tliat no other meaning was cove^rtly intended,— 
ill it recourse has not been had to that worst ot controversial w e.ipoiis, 
never employed by one capable of wicddiiig better,—the endeavour to 
overwhelm an opponent by exciting popular pu judict* againsUhim 

“Again, With respect to the dan^rei of scepticism arising from the U'^c 
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of rodthematical reasoning, the distinction has bee'll beautifully pointed out 
between the effects of deductive and tnductive habits of thought* Deductive 
habits, those acquired in chawing consequences from abcertaincd laws, have 
in themselves no tendency to direct the mind towards the contemplation of 
a Supreme intelligence Whereas inductive habits, those w];iich are matured 
by as( ending from effee ts towards their causes, by discovering laws previously 
unknown, ha^e ever been found m union with a disposition to view the great 
phenomena of ^the universe, in connexion with one Supreme intelligence 
and will 

" The seat of unbelief is usually, indeed, not the understanding, but the 
heart It is unhdppily true, that the highest attainments m all brandies of 
philosophy and literature have not beep incompatible with \ague or false 
views ot religion But surely it is not necessary seiiously to confute an argu¬ 
ment, which would discouiage the study of anatomy, because somcnlistm- 
guished anatomists have been suspected of materialism, which would pro¬ 
scribe natuial history, because some ot the most attentive obseivers have 
weakly regarded all the phenomena of life as the results of unconscious 
organization, and banish inathematu>s, because some d tho^e who ha\c 
cultivated them with success have reasoned ill, or decided falsely upon 
cjiiestions of the highest importance 

“All the sciences may be made the hand-maids of iidigiov And of 
tlic'se the severe science of mathematics, as applied to investigate the ])heno- 
mena ol the natural world, has e\c*r occupied an honourable and proimneiit 
place ”— iChovalliei^ pp 34, 35 ) 

Whatever may have been the reviewers intention, it is obvious to 
till impartial persons, that his zeal has hurried him into a violation ot 
sound reasoning, the tendency of one puisuit cannot be to generate two 
opposite detects m minds similarly constituted if both these d( Iccts be 
generated in minds pursuing the same study, it is to tlie result of the con¬ 
stitution of the minds engaged on that pursuit, and not to the pursuit 
* itself,' that the evil is to be attributed From viliat vve have already 
111 god it may be conceded, that if a mmd, not naturally endowed with a 
sound faculty of judgment, he by circumstances tr.iiiied to mathematical 
studios, the result maybe credulity The fait is, credulity and scepticism 
ought not to liaie been brought into opposition, they are not results of 
diftercnt degrees of one intellectual faculty,—inmgiiiatioii is always, more 
or less, .it the bottom of the former A person is not credulous liecause 
lit' IS inoapablo of weiglung moral evidence, and dt'ciding from the 
balance, but he is credulous because his fancy interferes and preicnts 
Ins judgment alone from acting Mr Dugald Stewarts assertion, that 
“ill those who have copfined their studies to mathematics alone, there 
has often been ohserv ed a proneness to that species of religious enthu¬ 
siasm, in which imagination is the predominant element, and which, like 
contagion, is propagated in a ciowd," should have been considered better, 
before it was cited in favour of the tendency of mathematics to generate 
credulity The temporary prevalence of Simeonism at Cambridge, alluded 
to by that gentleman, is not a sufficiently decided case lYi point to have 
much w^eight, it vias not, v^c believe, a»y new creed in religion and 
morals, hastily embraced, and propagated with that fanaticism and in¬ 
temperance that chaiactcnze those moral epidemics, which seem to 

• WhewoU’a Bndgeicatcr Tnatxsc, book in,, c 5, U, 
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indicate especial weakness of jndgment^amonpr the converts Mr Simeon 
only advocated a more strict observance of Gospel-ordinances and < ertaiii 
modihccitions of churck government, concerning which men of equally 
sound minds and liberal* ducation may differ in opinion if most of those 
who embraced h?s doctrines were mathematicians, that was the necessary 
consequence of the majority of students at that university being su< h 
Tt should hafe be^n stp.ted iv^hat was the proportion between those Avho 
did, and those who did not, become converts to them, and again, of 
these two*numbers, what* proportion of each was to be allotted to tliose 
who studied mathematics, and to those who pursued cltKsical literature 
Unless this statement were made, the assertion is but a vague geneialitj, 
of no value in such an argument 

think the tenour of the following passage from Mi Sten art's 
Dissertation on the progress of Philosophy," (Supplement to Ldinfwrgh 
Encychpasdta,) is not exactly consistent with the conclusion intended lo 
he drawn by^he reviewer from those he has«adduccd 

“ Nothing IS more interesting and*mstructive than to remark the asto¬ 
nishing combinations in the same •mind, of the highest intellectual enduw- 
hicnts with the most deplorable aberrations of the understanding, and e\eii 
in numberless instances, with the most childish supeistitions of the multi¬ 
tude Nor wasjthe study ot the se\prer silences on all occasions an 

eflectual remedy against such illusions ot the iniagination ” 

As the examples of these deplorable aberrations tire taken from 
divines, jurists, and metaphysicians*, the inference is, that Mr Stewart, 
by “ the severer,” alluded to physical and mathematical sciences, and 
that he considered them, generally, as an f tfectual remedy for kei ping 
down the illusions of imagmation by sticngthcniiig the faculty of 
judgment 

Though we do not allow much weight to the opinion ^f iiidividyals, 
as to the efiects on the intellect of any study in which they either do or 
do not excel, we admit the full force of the evidence deduced, both from 
tlie moral condu< t and intelleptual cultivation of those celebrated for any 
])articular line of study, as to the effect of that study on the mind We 
hoAv not to the authority of Germans deciding on the inferiority of 
matliematical to classical, or metaphysical studiq^, for forming the mor.il 
constitution, because the nation is eminently unmathcmatical, and yet 
that which could give birth to, and adopt, the speculative systems of 
Oken, Schelluig, Goldbcck, Fries, Nees Von Esenbeek, and others,—^tlie 
Li ml of m^yncrism and phrenology,—the country notorious beyond every 
other Tor the unncrsal diffusion of scepticism, ft>r which they arrogate 
the term rationalism^ wq suppose, be cited by the anti-muthc- 

niatical party as having attained that healthy state of intellectual culti¬ 
vation, which the line ot studies puisued ought to have engendered, 

• The rtvieutr ohserves, triumphantly, the world but the reviewer Leibnitz did 
that there are foiir*supcr-rTnincut meta- not liccome a matlicniatician till h* waa 
phyBinans, Dtocartes, Liibiiitz, Mule- ' twint^-three ycara of age, and 1iib mind, 
hrunche, and Locke, that the last*was | it may he suppowd, hail nt^rly nttaiiu d 
the only one who was not a mathema- its full vigour Descartts wis a gemua, 
t cian, and yet how superior he was to like Pascal, and though mfi nor to Lock<, 
the other three Malebranehe wis so jet h< was only so m ha>iug 4)ccn born 
little of a mathematician, that Ins acquire- considerably bclorc him. 
uicnts m that science are unknown to all 
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according to its advocates The fact is, imagination is the nation.il 
<harattcnstic faculty of the Goinians, and it will be admitted that, when 
not duly restrained, this faculty is the source of every moral obliquity, 
if Gorinany has produced poets, artists, musici^s, metaphysicians, anti* 
quarians, and philologists of a higher rank than otlSer contemporary 
nations in recent times, it has also given birth to more credulity, fana¬ 
ticism, folly, and crime ^ ^ ^ • 

The French, as a nation, cannot be adduced in evidence on the 
other side, because tliere was till lately no genWaJ intellectual cultivation 
in that couutrv<. but the most inveterate enenfy of abstract science as a 
study, must admit that, as individupTs, the S9avans of P«uis are pre¬ 
eminent for tlic'ir high mortil and intellectual excellence D'Alembert's 
virtues arc universally allowed, and bis contemporancs and silbqcssors 
in cultiv iting mathematical studies are, almost without exception, exempt 
fiom any slain on their character M Arago, ifi tlie present day, is not 
more distiiiguislied for his •profound m*itlieinatical and pl^^sioal know¬ 
ledge, than lor the political luflueifce which his firmness and rectitude 
have obtained for him ni a country t(fm by factions The late Carnot 
otlered to eletend an impoitaiit foitress at a ciiticai luncture, Jind Napoloofi 
would have acceqitt'd his services Condoreet, whose litertiry decisions 
have been pionouiiceel by a competent xuthority as entitled to the higlu'st 
ilehremce, was a distinguished mathematician at sixteen The striking 
and marly single exception presented by the two Demoiiillis^, to what 
vve toiisiclei the general inle*, is fully aelmitted, hut it has such an .ihun- 
dance of paiallels among jihilologists, jurists, metaphysicians, and divines, 
that we think no one can assent cepianiraity of temper, and exemption 
iioin envv, m dice', and all uiiehaiit.ihh ness, to be the usual result of p/ii- 
/(t\oj)l/t( ai studn s, as they arc Je lined 

r AV'i will not, for obvious reasons, cite examples of moral execllence 
from among our living countrymen distinguished loi then Bcieiilific 
attainments, yet wo eaiinot refrain fiom alluding to one, because the 
.ittanime'ut of profound knowledge iii abstract siicneo being i ue in ,iii 
individual of her sex, fsuch «in example naturally presi ids itself jii a dis¬ 
cussion on the beneficial effects on the moral character of sueli studies 
1 If, then, to a knowledge rarely ceiualleel by men, be united every qualdy 
that can adorn a woman, that knowledge being enhanced by the? pos¬ 
session of extensive acquiiements in other studies—vve may «it hsist he 
allowed to quote her opinions, hci puisuits, and hei example on our side, 
111 coiitiast to those of the culpable De Stael , 

Let any one recall to his mind all the quarrels which have dis- 
tiacted the woild of htciatuie, from the earliest ages to the pieserit 
momt nt, let him reflect on the bitter, relentless, bloody hostilities, excited 
by purely speculative uiatteis of oinnioii, such as those between the 
Nominalists and Itcalists, between the Roman and Canon ju*nbt^, tlie 
Janseiusts and Molmists, with numberless others to vhic'b we wdl not 
allude, and then let him decide whether the cultivators of abstract ami 

■ Wt Hiiy nearly eiiiglo, for the unfor- unnatural hostility of the Swiss brothers, 
tiinatc iUfterenei.s betwee i Newton and and tlit t\a<t proportion of blame to be 
Klamstccil^ winch have lat iy betn bron^jlit imputed to 11 imstca^ or his j^rcat opjio- 
to light, art* venial, co iiparcd to the mnt, is still a m ittc r of discussion 
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ptiysical science have not been, at .Jl periods, distinguislicd f(»r then 
unanimity apd moderation. But we quit this argument, forced on us 
by the imputations wc|liave been considering, to return to one more 
general and inojjB likely to conciliate 

if the intellectual faculties are generally referrible to those of 
judgment and imagination, and the predominance of one class over the 
other pnmoAly determines uach individual mind to those pursuits which 
more particularly demand the exercise of that one then the question 
before us is at once free^ &om cjl considerations of imagination, since 
its influence, w^hen felt, is too powerful to admit of more than control, 
and is little susceptible of cultivation. When, therefore, the indivulutil 
is^not endowed with tliat rare genius which renders him a benefactor 
to manlcind, by the happiness his creations as a poet, a painter, or a 
musician, exmte in his own and future ages, the aim of the liberal 
education he gives himSelf, that is of his pursuits after he has passi^l 
through the siiscipjme of school, should bo flie improvement of his judg¬ 
ment, so as to preserve his imamnation subordinate* without suppressing 
it by so doing, he will most probably secure the maximum»oi hap])im ss, 
the undue influence of ordinaiy imaginations, when unchecked by the 
judgi 11 entj being the source of all the evils which disturb the jieace of 
the individual, as sufely as its dominion, wlidi it is of an exalted nature, 
IS productive of the greatest good to sociotj 

By not suffenng any cxtimsic c.ause to induce him to pursue one 
line of studies iii preference to another, hut by .idoptiiig tJiat for wliub 
he feels an e^tpecial inclination, he will most certainly attain the end in 
view, and be secured from the exclusive (ffects of one study by tlie 
mvanable tendency of each, if puisued with steadiness and citeig>, to 
lead to and connect itself with others* The endeavour to exalt the 
importance of one hue of studies at -the expense of ahotliei, is*pai- • 
ticularly to be deprecated, not only as causing an undue influence in 
determining the choice of pursuits, winch, in our opinion his own feel¬ 
ings—the suggestions of the individutd’s mind,—ought alone to decide, 
but as fostering those bickerings and animosities so detrimental to 
tJic general intellectual advancement Instead of exciting the j>hi- 
lologist, the historian, the metaphysician, tfle naturalist, tin poli¬ 
tician, and the mathematician, to regard with jealous}^ or to tieat 
with contempt, the puisuits of the others, true philosophy should j>oint 
out to each, tliat they arc all equal in dignity if they contribute to tin 
real hfippiness of the individual, by allunng liim from the debasing ten¬ 
dency of sensual pleasures, and the contest among the different culti¬ 
vators of knowledge should he to prove the beneficial (fleets of each 
species on the mind, by sedulously chenshing courtesy and chanty 
tow^ards«their fellow-labourers in the vineyaid, and not to fl.itter their 
own indolence or presumption by striving to depreciate the utility of 
exertions of which they are incapable, or to winch they arc averse 
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A POPULAR COURSE OF ASTRONOMY 

No IV C 

In the last chapter was pointed out to the reader a method readily 
appbcable to the determination of the difference of latitude of any two 
places on the earth s surface It was simply to observe tKc number of 
degrees through which any of the fixed stars had been made apparently 
to ascend or descend on the vault of the lyjavens by the change of the 
position of the observer c 

But every star has another apparent motion besides that \>lucli 
arises out of an alteration in the place from which it is observed 
There is an apparent motion from east to west, which is common to the 
whole host of the stars, and by which each star is made to describe 
about 15 degrees of the circle, which is its apjfhrent path, every hour 
ireiide, whilst an observer is changing his plau* and hw latitude, the stai 
which he has observed will itself have had an apparent motion towards 
the east, arising from a cause quite independent of his ch.iiigtd place, 
and out of the whole •ijiparent motion of tlie star lie will find a dilfaculty* 
m ascertaining how much is, and lion much is not, due exclusively to 
this change of place * 

Fortunatdy, howe\cr, the star will return after 24 sidereal hours, 
or 23 ’* 50 ' 44 09 " mean solar tunc, exactly to the s.imc place in which 
it was at the peiiod of his first observation, and if he repeat his obsci- 
valion at that moment, the result will be precisely the same as though 
the sttirs had not moved at all in the interval 

Thfis, then, if he makes his second observation precisely 23 * 50 ' 
44 09 " after the first, he knbws that any change in tlio apparent 
altitude of the star must arise fiom his motion, and not from any apjia- 
rent motion proper to it And this leinark applies to all that has been 
said bcfoie of that apparent motion of the stars which is produced by a 
change in the position of the observer 

This subject will, liowe\cr, be better understood, when the readers 
attention shall have been called more spctifically to the diurnal motion 
of the earth 

It has been shown that the earth is a huge isolated mass, having 
no contact with any other, but self-supported in space 

Now it will at once occur to the reader, that a mass, placed under 
these circumstances, whose surface had no other contiguous surf|icc to 
rest against, no fixed pedestal or suspcnding-cham to keep it in its 
place, would necessarily move, if any External force were applied to it 
And those who ha\e studied the theory of mechanics know further, that 
any motion thus communicated to it woidd, since there is no fraction or 
other opposing resistance to destroy it, continue for ever And that this 
is true as to the fact^ however great or however siflall may be the 
amount of the disturbing force, varying only in this respect as to the de¬ 
gree of the motion It will occur to them, therefore, as quite possible 
that this ball should be, and should haw been from all eternity, m motion, 
provided there be, or ever have been in existence, an external power 
capable of moving it Nav, their speculations on the probability of the 



A POPULAR COURSE OP ASTRONOMY 


00 


case may be carried yet further It is a principle of mechanics, that if 
motion be communicated, by impact or otherwise, to a mass in any other 
direction than tkroughiitB centre of gravity, this mass, wOien left to itselt, 
will have two potions, one a motion of translation, in which all its parts, 
including its centre of gravity partake in common—^tlie other, a motion 
which will ultimately he a motion of rotation about a certain axis througli 
its centre of gnmty^ in i^hieh only those parts of the body which art* 
fviihmt this axis will pjirtakc And it is a remarkable fact that these 
two motions of traiislatipn and rotation will be quite ii^lependent of one 
another, so that tlie motion of translation will bo pieeisely the same .is 
though the mass had been struck through its centre of gravity, and there 
had been no rotation, .md the motion of rotation the same as though 
there had been no translation, the centre of giavity of the miT-ss having 
been hold at rest Thus, were the mass a sjilieie, aud hod it been 
struck otherwise than through its centre, it would necessarily spin round 
one of its dmmetors, and at fhe s<iioe time move foiward in a stiaigbt 
line, watli a motion of translation Also this spinning motion would ht* 
the same as if the axis about which it takes place had been kept at rtsf 
like that oib a globe, and the motion of translation the same .is though 
the hall li.id been struck through its contio, and had not therefon sj>un 
at all on its axis * ‘ 

And all this is true, however slight the irnjuilse wliuli might lx 
given to it 

To put this fact m a more striking light. Jet us suppose th( foKe 
of gravity on the e.arth's surf.icc foi .an instant to ho (U shoijcdy and let 
the reader be imagined to hav( constructed .i sphcic of clay, and lining 
done so, to hold it up in liis hand, and then to unloose his gi.isfl lioin it 
It would immediately begin to spin u})(tii one of its (li.imoters, and to 
move onward through space with an umlorni motion, which would nc^ci * 
of its own accord alter its direction, or cease There hcing no loicc* of 
gravity to draw it downwards, had no foice Avhatever been communi¬ 
cated to it when it was set free, it would have lested, hut it will Ii.ne 
been found mipossihlc to set it free from the hand without communi¬ 
cating some motion to it, and it is .in infinity of cli.ances, that the 
direction of that motion sliall not Imve been precisely tlirough its 
centre, in which case there will, of necessity, h.ivc resulted a motion 
of translation, and one of rotation 

It 19 scarcely neccss.ary to apply this illustiation to the case now 
undeif our discussion that the Hand by winch tV mat* rials of our globe 
were brought together could have been withdrawn, .ind yet that mass 
hft quiescent in space no one veftturcs to deny, hut that it should move 
IS the simpler case, and that the same Hand, when it had s]>read upon 
the fac^ of the earth its glorious covci mg of green herbage, of flowers, 
and of forest-trees, and sent forth the cattle on a thousand hills, should 
then have imparted to it that impulse m space, whence sliould n'sult 
the alternations of day and night for the repose of every living .iiiitiial, 
and the penodical changes of heat and cold, whereby every variety f>f 
vegetable life should be made to bnng forth its fruit in due Reason, is 
by far the more probable of the tw o suppositions 

Tliat this earth, then, which we kmtv to exist, isolated m space, 

ua 
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should be 111 motion^ that it should revolve (ontmually and uniformly 
round one of its axes, and at the same time with a motion of translation 
forward in space, will not, therefore, seem imp obahle In fact it is 
seen on the whole to be more probable than that it should be at rest 

Let us now consider the matter in another light In a former 
chapter, an observer was supposed to set out from the north, and travel 
southward round the earth , and it was sliowfi that? ths^ horf/on of such 
an observer must (to explain the phenomena) be supposed continually 
to roll with him, (jausmg by its angular approach to some of the fixed 
stars as it thus rolled along, and its rocession from others, an apparent 
apj>roach of the stars northwards to the horizon, and their ultimate 
immersion beneath it, and the converse of all this southward. Now, 
instead of his movmg soutliward from the north, let us suppose film to 
move eastward from the west TIis hori/on now, as before, rolling along 
with him, those stars which are behind him wiTl continually ajipcar to 
descend upon the vault of the heaven behind him, .and Miose before 
liim to ascend, thus they will appear to,nsc to the eastward, to revolve 
over his he.id, and to set m the west Let him now be supposed to 
move thus ivith such rapidity as to describe m tu enty-four# hours the 
whole circumference of the e^irth, and to continue this gyr.ition uniformly 
and unconsciously for ever As his hori/on is thhs In ought continu¬ 
ally into different positions, witli rcferoncc to the star«., and as he does 
not suspect the fact of the motion of his horizon, he will necessarily 
suppose the stars themselves to take up different positions with regard to 
the horizon, to ascend from beneath it, pass over the space above it, 
descend again beneath it, and every twenty-fonr hours, to make a com¬ 
plete revolution about him Now, instead of the observer thus coreer- 
ing continually round the cartlt, let us suppose him to remain at rest, 
and the earth itself to move, carlying him lound with it The appear¬ 
ances of the heavens will manifestly be to him exactly the same as 
before 

The only difierence of the cases is this, instead of the obsenor 
having in every position a new honzon, occup} iiig a different situation 
with regard to the region of the fixed stars, he will have everywhere 
the same horizon, which will he made to occupy iii succession precisely 
the same positions as his different lionzons did on the former suppo¬ 
sition, and being here, as before, unconscious of the motion of his 
honzon, he mil attribute the apparent ascent of the stars to the east¬ 
ward, and their descent westward, to a proper motion jof the otars them¬ 
selves, and not to its true cause the alteration of the position of his own 
honzon with respect to them 

Thus, then, if the earth carried us round perpetually in space as it 
spun upon its axis, looking at the stars we should observe precisely the 
same phenomena as those which the appearances of the heavens daily 
present to us The heavens w^ould appear to turn rouifd us We have 
then to choose between two hypotheses, «which equally well account for 
the observed facts of the apparent daily rotation of the vault of the 
heavens,* these hypotheses are, that the host of heaven do daily re¬ 
volve with a common motion round us, or that the earth revolves daily 
and uniformly round one of its diameters 
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We have shown this last hypothesis to he in the highest degree 
probable from the fact, tliat the earth is a mass, separated *uid isolated 
from all others, and, as|^t weie, self-supported in space Certain, there¬ 
fore, to retain any motion communicated to it, and if that motion were 
communicated otherwise than through its centre, certam to revolve for 
ever upon one of its axes, as well as to move forwards 

Now Idt us insider the probability of the other hypothesis, viz 
that the heavens and all their host do really revolve round us eveiy 
twenty-four hours as t||*ey appefur to do It has been shown in a pre¬ 
ceding chapter, that the region of the fixed stars is distant from us by a 
space not less than one hundred thousand timt s the earth's diameter— 
m reality it is far more remote than so many times the diameter of the 
earth's* orbit Being thus distant, the magnitudes of the fixed stars 
must be enormous, or we should not be able to see them 

The hypothesis of* a daily revolution of the heavens amounts then 
to this, thatanilhq^as of immense bodies, stArs innumerable, revolve* each 
in its particular orlnt, and each with a velocity greater than th.it of 
light round one of the axes of *this earth of ours, which is but an atom 
*111 companion with the least of them There is a limit somewlnrc 
pl.iccd, btyond which that \’vhich is improbable identifies itself with that 
which IS impossible, and this hypothesis seems to pass it 

The improhabihtj may, however, yet he rendered stronger Tlio 
stars, called fixed, because they preserve always the sime relative posi¬ 
tions, are not the only stars seen in the heavens, there .ire other bodies, 
whose apparent positions in lefirrcnce to one another, and to the fixed 
stais, <irc pcpctually (hanging, Palaritia sidera coelo” Besides, then, 
their daily revolution witli the rest of the heavens, tin se must, if our 
Jiypothcsis be true, have a continual motion among the other st.irs, and 
this of the most perplexing and extraordinary kind • The suif, for. 
instance, must he supposed, besides lus daily motion, to move in the 
same direction completely through that girdle of stars called the zodiac', 
once a year, and the moon once a month The planets Mercury «iml 
Venus must be supposed always to accompany the sun m his motion, 
hut sometimes to lag htliind him, and at others, to press on before linn, 
.ilteiing perpetually in brightness with each variety of motion Thc' 
planets Mais, Jupiter, and Saturn, must be supposed to have paths, sub¬ 
ject to so complicated a law of change, as to appear to h ivi thtii motiDns 
governed by a kind of capnee, and to render it difficult to say wlu thci 

* ‘ Sponte sua juBSsene vogentur et cnxi 4 ,t.* 

Sometimes we must suppose them to travel forwards on thc vault 
of the heavens, then by an indirect and tortuous course to retrograde, at 
one time in opposition, at another, m conjunction with the sun, thus 
present*!ng the image of a wandering, unsettled, reeling, and lawless 
course through .the sky, and all this motion, which p.isses througli its 
changes slowly, and by period^ of months, combined with the steady and 
regular daily motion, common to the whole region of the stars TJie c oni- 
plexity of this hypothesis renders it next to impossible that it should pro¬ 
ceed from thc same Hand, of whose skilful operation we had SUch abun¬ 
dant evidence lu the things that surround us ^ 
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Now let US place the liypotliascs together, on the one hand we have 
to suppose that these inillions of stars, situated at immeasurable distances 
from our earth, and immeasurably greater thqa it, nevertheless whirl 
round it with inconceivable rapidity every twenty-four ^hours, and that 
besides this motion, certain of them wander perpetually through space 
in tortuous eccentric paths, subjected to some unknown and most 
complicated law of deviation < 

On the other hand, take the hypothesis, that the earth revolves 
upon its axis perpetually and uniformly, and^ at the same time moves 
forward in space, an hypothesis icndered in the highest degree probable 
by the fact, otherwise ascertained, of its entire isolation m space 

The improb*ibility of the first hypothesis, infinite as it is in itself, 
IS infinitely increased by the prohaliility of the second 

But however conclusive may he this balance of probabilities, the 
(piesfion admits of a still more rigid determination 

iln the first chapter were stated the circuinstance-s which ahsoluttly 
piovc the stars to be material bodies like our earth, subject to the 
Stirne laws of attraction and motion as what we see around us, *ind the 
same is ascertained with equal certainty in respect to the sun and planets 
of our system Now this being the ease, it is tmposuhic/from the 
nature of these laws of attraction and motion, tliat this sun, these 
j)l mets, and these immense and distant stars, should turn continually 
lound our little earth 

If two bodies, subject to the known laws of attraction tUid motion, 
revolve freely in space, we know that their revolution must take place, 
not about the at lual centre of gravity of cither body, but about their 
common, centre of gmvity Now the common centre of gravity of two 
bodies IS nearc^r to the gfeate*- of the two, so that the point about 
^ which the tw’‘j revolve is always nearer to the greater body, and if 
the one body he mfinilelj greater than the other, it is infinitely ncaicr 
to it And thus the effect is precisely the same as though the less 
body revolved about a point coincident with the centre of gravity of 
the greater 

But the sun is mhiiitely greater than the earth The sim could 
not, therefore, if tlie earth <uid sun only were in existence, revolve round 
the eai th, but the earth must revolve round a pouit infinitely near to the 
(outre of the sun And this result will scarcely be affected by the mtro- 
diirtion of the other bodies of our system into the discussion,—the 
whole revoJ\e about tlicir common centre of gravity, which by reason 
of tlie gicat magnitude of the sun, when compared with any of them, 
IS a point which may be considered as fixed, and which may he con¬ 
sidered as exceedingly near its centre. 

It IS impossible, then, that the sun should revolve round t^e earth 
every twenty-four hours And we must take the other hypothesis 

The earth turns upon one of its diameters called its axis every 
twenty-four liours, thereby causing thut vast, hollow sphere, whose 
lentie it maybe imagined to occupy, to appear continually to revolve 
round it in that penod 

Let "us imagine the axis of the earth to he produced both wajs, so 
as to meet tiic surface^ of this great sphere of the heavens m the points 
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r and q It will thus mark out thot two poles of the heavens, ,ihout 
which the stars appear to have their diurnal paths, of which one is 
represented by the circ^, n t, in the figure 



Jjct the plane of the cquatoi of the earth, FC, bo produced, to in- 
tojsect the splioic of the lieavfiis The great circle, iTQ, iu*which it 
mil thus intersect it, will be the equinoctial -Any piano drawn through 
the axis, PQ, of the heavens will intcTsect the celestnil sphere in aTirclc* 
calhd a dcclination-circlc, of which circles psm, shown in tlic figuie, 
IS one Dcelmation-ciicles are thus great circles which pass round 
th( heavens from one pole to the other Every position ot the heavens 
is supposed to have one of these dcchnation-cirelcs passing tlirough 
it The use of them is to fix the position of any star on the vault 
of the heavens, in the same manner as the position of a place is fixed 
on the surface of the earth hy its longitude and latitude 

If we know the particular declination-circlc winch passes through 
any star, and also the situation of the star on that cinle, wo have an 
accurate conception of the position of tlic st.y on the vault of the 
luw<ns Wc can convey tliat conception to others, and hy reference to 
a celestial globe, or to a chart* of the hca\ens, wc can tell what this 
particular star is, and what is its position in rc fercnce to other stars 

Each declination-circle passes through the poles of the heavens, 
and, of course, intersects the equinoctial, which lies midway between 
those polos at rfght angles Tlierc is a particular point on the equi¬ 
noctial, called the point Ane«, marked m the engraving by tlic sym¬ 
bol CY 5 , tlie position of which in the heavens will he explained hereafter 
The distance of the point where the doclination-circle of anjr star cuts 
the equinoctial, from this point, Aries, being measured eastward along 
the equinoctial, is called the right ascension of that star, and the dis- 
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tanoe of the star &om the equinoctial, measured on its declination-olrcle, 
IS called the dcchnahon of the star Tims, knowing the right ascension 
and declination of a star, we know its exact potion on the great sphere 
of the heavens, and can refer to it on a celestial sphere or charts for 
from the right ascension we know the position of its aeclination->circle, 
and from the declination, its situation on that particular declination- 
circle Thus, in the figure, the declination-circle, »s m, Vhich passes 
through the star, s, intersects the equinoctial m the point m, the dis¬ 
tance of this point from measured gastwar<f|^on the equinoctial, mq, 
is thorefure the'right ascension of s, )^hilst the distance, s m, measured 
on the dcchnation-circlc, between s and the equinoctial, is the declina¬ 
tion of s ^ 

If tlie plane of the mendiau of longitude of any place on the 
earth's surface be continued to the celestial sphere, it traces out there 
what IS called the celestial mendian of that particular place Thus, if 
u be. any place on the earth'# surface, and if the planc.of tho meridian of 
longitude passing through o be proauced to intersect the sphere of the 
heavens, the circle m which it will intersect it is the celestial meridian 
of o, it IS represented in the figure by the circle n p z k f q • 

Since the earth is continually revolving m the position* which it 
apparently occupies in the centre of the celestial •sphere, the celestial 
meridian of each particular place is continually revolving over the face 
of the heavens, about its axis, coinciding in succession with all the 
declination-circles in the course of twenty-four hours This is the real 
state of the case The apparent stat'3 of the case is, however, jirecisely 
the opposite of this The place of the observer appears to be fixed, 
and thorefore, his celestial inendian to be fixed, wliilst the stars, and 
with them their declination-cirqles, app 'ar to revolve eveiy twenty-four 
houfs, each d^lination-circle coijiciding in its turn with his meridian 
When the declination-circle of any star thus coincides with the 
celestial meridian of any place, the star is s<iid to be on the mendian of 
that place, and its altitude at that moment above the horizon, is called 
its meridian altitude 

The plane of tlie mendian passing through the axis of the earth 
passes through its centie, and is perpendicular to its surface A line 
perpendicular to the earths surface at any point, is, therefore, m the 
plane of the meridian at that point, and such a line being produced to 
the heavens, will intersect it in a point of the meridian of the place 

Thus the vertical, o z, at any place, o, on the earth's surface, being 
produced to the heaveiis, interst^cts them in the celestial meridian of 
the place The point, z, where the vertical intersects the sphere of the 
heavens, when produced upwards, is called the Zenith, when produced 
downwards, the Nadir. The Zenith is that pomt of the heavens which 
an observer sees immediately above his head, the Nadir, that point 
which he would see if nothing intervened immediately beneath his feet 
The celestial meridian of any place l\{is been shown to pass through 
its zenith Also, by the definition of it, it appears that it passes 
through the poles of the heavens The celestial meridian of any place 
is thus great circle drawn through its zemth and the poles of the 

heavens The points where this circle meets the honz6n are called its 
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north and south points, and the pointa of the honzon half-way between 
these, its east and west points Thus, if n b s a be the honzon of an 
observer at o, the poin|^ n and s, where the celestial meridian of that 
place intersect i^ are its north and south points, and a and b, half way 
between these, its cast and west points If a great circle, zsk, be 
imagined to be drawn from the zemth, z, to the honzon, through any 
star, s, it is WledJ;he» azimuth circle of that star, KS is its altitude, zs 
its zenith distance, and n k its azimuth 
Let P represent the pcjfe of the^heavens; 
z, the zenith of an obseryer on earth’s 
surface at e, p z q s h, a great circle of the 
heavens passing through these points this 
circle IS, therefore, the meridian of the ob¬ 
server at B. Let H K be the honzon of the 
observer at £, at right mngles tozc, also 
lot R s be tha equinoctial at nght angles to • 
the axis, p q, of the heavens The earth, 

E, may be considered as a merS point, m 
•comparison jwuth the sphere whose centre it 
occupies • Now the celestial meridian, 
pzKS, being m the same plane, and conccntnc with the ierreslnal 
meridian of the observer, the arc, z b, between the equinoctial and the 
zenith, contains as many degrees as does the arc, rp, of the Icnes- 
trial mcndian between the equator and the place of observation In 
fact, these arcs measure the same angle at the earth’s centre But 
tlie arc, e p, of the mendian intercepted between the equator and the 
observer s place, is his latitude, the arc, z r, between the equinoctial 
and the zenith, is, therefore, equal to the latitude And if we could 
but see exactly where the equinoctial in the sky, if il^wcie inaikcd, 
for instance, upon it as it is upon our globes, by a band stretching <icross 
the heavens, we could at once determine the latitude of any place by 
measuring the distance upon the mendian between this hand and the 
zemth of the place 

But although we cannot, without much difficulty, fix the position 
of the equinoctial m the heavens, the pole is imich more readily found, 
and this will answer the same purpose, for the arc, z r, is equal to p ii, 
therefore the arc, p h, which is the distance of the pole from the honzon, 
or the elevation of the pole, as it is termed, is equal to the latitude of 
the place of observation. Here, then, is a very simple method of detei- 
luimng the latitude We have only to observe Ihe altitude of the pole 
of the heavens above the honzon 

But there is still another difficulty, for the pole of the heavens 
cannot at once and accurately be found. The polar star is usually said 
to be in the pole of the heavens, whereas it is, m reality, distant from 
it by about one degree and a-half 

How, then, shall we find^the exact height of the pole, not being 
able to distinguish its place in the heavens. Thu^^ let us fix upon one 
of those stars which are not so remote from the pole as to he made by 
their revolution round it, to sink beneath the horizon, and are,•therefore, 
called circumpolar stars 
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Let B a represent the diurnal path of one of these about the pole, 

p, also, let ZBH be the celestial 
meridian #f the observer 

luet the aJtitu^ of the star be 
observed when it is on the meridian 
at R, at what is called it supcf tot 
passage over itf and *dlso when at 
% at the time of its inferior pas- 
sago^ th\ altitudes ur and hq 
being thus kno\Cn, exactly half their s¥m will be h p, the exact height of 
the pole p 

Take, tlion, half the sum of the two meridian altitudes of a circum¬ 
polar star, and you will obtain the altitude of the pole that is the lati¬ 
tude of your place of observation It is clear that the star is at its 
highest point when at B, and at its lowest at q •^The rule, then, may be 
< xprl'ssed thus take half the differepcc of the greatost,and kast altitudes 
of a circumpolar star, and the lesult will be the latitude Thus it 
becomes unnecessary to know exactly wfiat is the position of the celestial^ 
meridian This is probably the most accurate method of# finding the 
latitude 

The practical objections to this method of detehnmmg the latitude, 
are tliesc,—it requires an interval of the half of a 9idere.il day between 
the two observations required, and it requires that the observer should 
lemain in the same jdaco dunng that mterval Now the latitude is 
sometimes n'quired to be known at once, and, as in the case of a ship at 
sea, the same place cannot be retained dunng the mterval in question 
Again, these are observations which can only he made at night 

Tlic following method wiU-obviate all these difficulties 
*Let s reflrcscnt the position of any of the heavenly bodies, a star 

for instance, or a planet, or the sun, or 
I moon, when on the celestial meridian of 

' the observer 




This celestial mendian, then, coincides 
with the dcclination-circle of the star, and 
the distance, as, of the equinoctial from 



the star measured on the mendian, is the 
decimation of the star Now suppose the 
decimation to be known,—and the decli- 


^ ^ nations of all the pnncipal stars &e kqown, 

and have been inserted m tables, also the 


dedmation of the sun, which alters daily, but nevertheless admits of 
being ealeulattd for every day of the year, and is so calculated and 
1 egisterod m the Nautical Almanack Hence, therefore, the distaqpe, a s, 
of the sun, or star, from the equinoctial, is known for every day in the 
year Now, let the mendional distance of the sun from the zenith be 
observed^ if the latitude be required to bejbund m the day-tirae, or the 
mendian distance of a known star from the zenith if the latitude be 


required at mght Thus, the distance s z will be known, and a s, the 
decimation, is knowu by the tables The sum of these, a z, is the 
latitude If it he more convenient to measure the distance of s from 
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the horizon than the zenith, as is commonly the case, then from this 
meridian altitude of the sun, as it is called, its zemth distance, s z, is 
at once found, by Bubtra|ting it from z k, which wc know to be 90° 

It need scarcely be suggested that when the altitude of the sun is 
thus measured, it must be the altitude of the centre of his disc, it being 
the centre of the sun’s disc of which the dechnation is given in the 
tables • ^ • 

Some of the most simple, and at the same time some of the best, 
of the numerous metho^ for dptermimng the latitude having been 
explained, let us now consider ^ow that other elcmdht requisite for 
ascertaining the place of the observer on the earth's surface—^thc longi¬ 
tude may be found 

The motion of the earth upon its axis is uniform, hence, therefore, 
it follows, that the celestial meridian of every place on the earth's sur- 
fcire IS swept over the •face of the heavens with an uniform motion 
Since the earth yevolves iii 56' 4409", or nearly twenty-dbur 
hours, tmnpltlcly upon its axis, the meridian of each place travels the 
heavens at the rate of about an hour —The reader must here bear 
In mj»d th<|t the earth is supposed to he revolving in the centre of 
a fixed hollow sphere, and that the celestial ipendians of places on the 
c 11 til arc gieat circles of tins great outer sphere, revolving lound the 
axis of the heavens, \Mth those places on the earth’s surface to which 
they severally belong, and thus coinciding in succession with the decli- 
Tiation-circles which are fixed on the concavity of the sphere —^Now let 
us suppose one of tlie terrestrial meridians of longitude to pass through 
< ach dcgiee of the equator for each of these terrestrial meridians there 
ivill be a corresponding celestial mendian, and each such tfrclestial 
meridian sweeping the heavens <it the yatc of 15° per hour, fifteen of 
them will pass over the same point qf the heavens ev«ry houi,*and 
generally the celestial mcndians will pass over the same point in the 
heavens, the same star for instance, (the same sun, or the same planet,) 
at the rate of 15° per hour Hence, therefore, if the times at which the 
celestial meridians of two places coincide with the same star, differ 
by one hour, we know that tlie terrestrial meridians to which they 
belong arc 15° apart, or that there is 15° difibrencc of longitude be¬ 
tween the two places 

Thus, then, if there were two observers at two different pl<tcc8 on 
the earth's surface, and they had clocks set exactly to the same time, 
then, if e%h observed the time by his clock of his celestial meridian 
passing over a certain star (that is of the star apparently coming on his 
meridian), then the difference of these times, or the interval shown by 
the clocks between them, would show the number of degrees of longitude 
which intervened, allowing at the rate of 15° per hour, or a degree for 
every four minutes of difference of time If one observer, for instance, 
found that the star came on his mendian at eleven at night by his 
clock, and the other saw it at J;welvc minutes past eleven by his clock, 
then they would know that there were 3° difference of longitude be¬ 
tween the places of observation. 

The actual longitude of a place is the number of degrees*of longi¬ 
tude intervening between it and the meridian of the observatory of 
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Greenwich Hence, if one of the observers of wlioin we have spoken 
were at Greenwich at the time of his observation, the difference of 
longitude deduced from the two observations >^uld be the actual longi¬ 
tude of the place of the second observation The inconvenience of this 
method is mamfestly this,—that the two observers whuld be obliged, 
however remote their stations, to come together and compare their 
results, before anything would be known • • ^ ^ 

Now instead of two observers, let us suppose one of them to have 
observed at Greenwich the time when ^a particular star passes the meri¬ 
dian by a clock feet to sidereal time,—tjiat is so set that the hand revolves 
precisely twice round the dial-plate in the time which intervenes between 
the transit of a star over the mendian and its return to it, w^hich time is 
always the same,—^he knows, then, that the star will always return to 
the mendian of Greenwich precisely at the hour thus shown by his 
clock Let us suppose it to be ton o'clock Let him now sot out to 
some other place westward, taking his clock with him J-ict him thus 
travel for six months, and after thal time wi&h to know into what longi¬ 
tude he has got lie has only to obseiVe at what hour by hia clock the 
star which he observed at Greeni^ich now passes over his meridian* 
Suppose it one o'clock at niglit If his clock has gone light during the 
intervening six months, he knows that the star passed that night over the 
incndion of Greenwich at ten o'clock, that is three hours before, 
allowing, therefore, 15 degrees of longitude an hour, it follows that he is 
45 degrees west of Greenwich 

Now this IS precisely the way in which the longitude is commonly 
found at sea, except that it is not pcndulum-clocks which are used 
there, these being of course subject to injury and derangement, from 
the motion of the ship, but cui^iNOMETEns, which arc now constiuctcd so 
» as tb go with svondcrful accuracy, under every change of circumstances 
and temperature Instead of one chronometer, several arc usually taken 
in the same ship So that if any one by chance go materially wrong, 
the error will he detected by its disagreement with the others Chrono¬ 
meters are commonly set, not for sidereal time, but for mean solar or 
common time, but then the difference hetwei‘n this and sidereal time 
being known to be 3' 56 5" daily, it is very easy to ascertain what the 
sidereal time is from the common time 

By observations on the stars, the longitude can only be ascertained 
at night Now it is frequently very desirable to find it by day. 

How shall this be done ^ p 

The principle on* which the determination of the longitude by 
means of a star is founded, is this, that we know the time when the 
meridian of Greenwich passed over the star, and observe when our own 
passes over it Now suppose w^e know when the meridian of Greenwich 
])assed over the sun, and observe when our own mendian passes hver the 
sun It IS evident that we shall know, making tlig,allowance of 15® 
per hour*, precisely as before, what is the diflPerence of longitude 

But how can we tell at any remote place when the meridian of 
Greenwich on that day passed ovci the sun^ If the meudian came 


* Making alsu a small allowance for the apptU*oni motion ot tlic huh 
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Wk to the j>un every clay after the sane interval, thaths, if the solar 
(lays were all of the same length, there would be no difficulty whatever 
in this, we should only Have to set our chronometer to solar time—^put 
the hand at twelye o'clock, when the sun was on the meridian at Green¬ 
wich, then travelling anywhere else, we should know that if the chro¬ 
nometer kep^ correct time, when the hand was again at twelve, the sun 
would be on the meridian* at Ghreenwich And if we observed what 
turn' was shown by it whgn the sun was upon the meridian at the pLice 
of our observation, th^ difference between this and twelve o'clock, 
allowing one degree for every foureninutes of time, woul& give us at once 
the longitude But the sun does not return to the meridian on any two 
successi^re days, after precisely the same interval, so that the chrono¬ 
meter, whose hand returns to twelve •preti^ely after the same interval, 
cannot show for any two successive days the precise time of the sun's 
passage, or rather of the*passage of the meridian across it, and our method 
fails How then shall we get over tl;e diffichlty? Thus,—the difference 
between the mean solar time of noon, or twelve o'clock, and the time 
*vhcn the sun actually comes to the meridian, may he previously calcu¬ 
lated for c\t)ry day of the year, and it is so calculated and rcgistcnd 
m the Nautical Almanack 1 lencc, therefore,^ if we have a chronometer 
set by Giceiiwicb, w^uch keeps true moan solar tune, we can tell l)y 
reference to the almanack how much before or past twelve o'clock it is by 
that chronometer when the meridian of Greenwich passes over the sun, 
and obstiiiiig when the mciidian of the place where we are passes over 
the sun, we have the difference of the times of the two transits, and allow^- 
ing 15° 2 ' 27 847 " for every hour, or 15' 2 041" for eveiy minute of this 
tune, we obtain at once the longitude of the place The reason why 
we now allow somewhat more than 15°-for the motion of the meridian 
per hour is, that now our chronometer* shows mean solai^time, wlwMCds, 
before w^e supposed it to show sidereal time The nature of this dif¬ 
ference will shortly be explained But first it will be well to point out 
certain methods by which the longitude may he determined, which do 
not depend for their accuracy, as these do, upon the rates of chrono¬ 
meters It is vciy important to have such means, because, after a long 
period of time has elapsed, it is scarcely possflile but that the greater 
portion, if 1 % ^ all of the chronometers may have fiiiled, and the true 
time have lost Or it may be necessary to determine the longi¬ 
tude of a disl ..t place with greater precision than any chronometer can 
possibly gfve it , 

All +hat wc want to determine is, on any day, when we are at a 
distant place, the precise moihent when the meridian of Greenwich 
passed, that day, over the sun Now suppose that precisely at that 
moment they threw up a rocket at Greenwich which we could sec at the 
place of our observation- this would completely answer our purpose, 
for looking at Ihe clock when we saw this rocket, and observing the 
precise moment by the samft clock when the meridian, where we are, 
passes the sun, the difference of these times, properly reduced, will 
give us the longitude This rocket need not, however, be thrown up 
precisely at the moment when the meridian of Greenwich passes the 
sun Provided it be agreed on or known before precisely how many 
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hours, minutes* &c, it is beforer or after the meridian transit that the 
rocket will be thrown up, we are mamfestly just as well able to tell wliat 
was the precise moment of transit as though Che rocket Went up when 
It actually took place ^ 

Well now, instead of the throwing up a rocket, let us suppose that the 
astronomer at Greenwich could put a screen over the moon, or over one 
of the satellites of Jupiter, precisely at a nittnber«of hours before or after 
the tr«insit of the sun at Gieenwich, which number of hours was known 
tind agreed upon beforehand Thig phenoijicnon, wherever it was 
visible, would fcnswer the purpose oi the rocket, and enable us to tell 
the time of the transit of the meridian of Greenwich, comparing which 
with our own, we should know the longitude 

Now this IS what actually occurs, except that it is not the hand of 
the Astronomer, but that of God, which, at appointed seasons, bring<> 
darkness upon the face of the moon, and causcs*niglit after night one oi 
other of the satellites of tlfc planet Jupiter to plunge int« his shadow 
The precise number of hours, minutes, and even seconds, before or after 
the transit of the sun at Greenwich, wTicn these phenomena occur, dr<j 
calculated and registered in the Nautical Almanack j and anyone observing 
them at ever so distant a place, can tell thus the tiihe of the sun's transit 
at Greenwich, and observing his own, he (on thus find his longitude 
The eclipses of the sun or moon occur hut rarely, so that an oppor¬ 
tunity of finding the longitude by them, although certainly the best, is 
very seldom presented to us TJie eclipses of Jupiter's satellites occur 
almost nightly, and these answer every purpose of finding the longitude 
on land But at sea this method fails, for it is impossible to hold a 
telescope of the required length sufhciently steady on ship-boaid to see 
the satellites of Jupiter , 

* In the fiiilure of these methods, another of great ingenuity has 
been contrived—a method which, in its practical application, simplified 
as It is by the use of tables, presents little or no difficulty, but whicJi, in 
the researches on which those tables are based, constitutes one of the 
greatest triumphs that the human intellect has in our times achieved 
The moon docs not rest among the fixed stars, hut moves along that 
band of the heavens which is called the zodiac, and it moves with a 
comparatively rapid motion, describing the complete circuit of the 
heavens m T' 43' 4", or moving at the mean rate of 13° Kf 35" a 
day, and 32' 56 46" per hour Thus, then, the moon is in no two sue 
tessive hours at the same distance from any one of the fixc^stais, nor, 
indeed, in any two successive minutes Suppose, now, that the time 
after or before the sun's transit at Greenwich, when the moon would 
be at a given angular distance from a ccitam fixed star, were calculated, 
and inserted in the Nautical Almanack^ and that an observer at {^distant 
place, having that almanack, were to observe when the moon was at 
that angular distance from the star, (an observation which he could very 
readily make, even on ship-board, by im^s of an instrument called a 
sextant,) he would know precisely how far the moment when tins obser¬ 
vation was made, was from the time of the sun's transit at Greenwich, 
and havfVig observed when the sun's transit took place witli him, he 
would thus, as before, have the difference of longitude. 
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No III 

Having in my ^wo former rambles examined the country to the east 
and north of the town of Dovor, I shall m the present one take tlu' 
reader in quite an opposite direction, and, starting from the Priory, we 
will first examine the ^fields* which lay to the nght towards Buckland, 
then crossing over to the back of the Heights, we will search that neigh¬ 
bourhood, and then prov^ecd up the valley towards Folkstone, along the 
liigh road Having reached the ^head of the valley, we will descend 
the cliffs, and exanune Lyddeii-spout and the under-cliff, returning to 
Dovor over the downs, via Shakspeare s Cliff The fields to the right of 
the Priory are mostly arable, and will yield us common Fool's-paislcy 
(jEtkusa cynapium\ Needle-chervil {Scandix pccten\ Pansy-violet ( 
iitcolor)^ annual MercurJ' {Mercurialis annuii)^ and Milk-thistle {Ca^duus 
marianus)^ with its bedutifully veined leavesf* Crossing from these fields 
to the back of the Heights, we shml find on the parts of the down 
adjoining the cultivated ground, some good localities for plants, but we 
shall only have to notice greater Bumet-saxitrage {PimpineJla magna)^ 
and hairy St John's-wort {Hypericum hirsutum), the formci glowing in 
bushy places, on the ^ope of the Ileiglits, and the Litter in and about the 
hedge-rows, surrounding the cultivated ground 

Retuming now to the Folkstone road, w^o will proceed up the 
valley, and shall observe as we pass along, stinking Ins, (/ny fait- 
disuma), nettled-loaved Bell-flower (Campanula T}acheluim\ and com¬ 
mon Fleabane [Puhcaria dysenterita)^ on banks by the road side The 
npe seed-vessel of Ins foetidissiina is a very beautiful object It opens 
into three divisions, each displaying two rows of brilliant scarlet seeds, 
.ind if gathered at the proper time, the seeds will remain on the divistons 
of the seed-vessel for a long time, and form a pretty ornament in tho 
winter season, when flowers are scarce In the fields adjoining the 
road, particularly to the nght under some coppices which hang on the 
brow of the lull, nearly at the top of the valley, we shall find Field 
Scorpion Grass ( Myosotis arvensis)^ Corn-parsley [Pelrosehnnm segelum\ 
hedge Bastard Stone-parsley [Sison Amomun\)^XQd Campion [Lydinn 
dioica)^ Ileiibit-nettle [Lamium amplejLicaule)^ lesser Calammt (Ca tow/;</« 
ncpcla)^ knotted Figwort [Scrophularia nodosa)^ and biistly Ox-toiigiu 
(Helminthia echiotdesi) 

^houtpthree miles on the Folkstone road we reach the head of the 
valley, and amvc on very high giound, having to the left a station-house 
on the edge of the cliff Here we shall find a circuitous and steep path, 
which wall lead us to the under-cliff surrounding East-Wear Bay, (some¬ 
times ci^lcd Folkstone under-cliff), and Lydden-spout As we descend, 
a beautiful scene presents itself The under-cliff lies stretched beneath 
us, extending to Folkstone m one direction, and for some distance to¬ 
wards Dovor m the other, fomu3d of a senes of rounded chalk undula¬ 
tions, covered ivith soft verdure, intermingled here and there with under¬ 
wood bushes and brambles A smooth and beautiful beach of sand and 
shingle bounds it towards the sea, offomig a most inviting spof to those 
who feci inclined to luxuriate in the pleasure of a sea-bath Tlie cliffs 
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on the land side, not being vexy perpendicular^ ^ covered m many 
places with vegetation, and offer a more pleasing outline to the eye than 
the precipitous cliffs usually seen on this part (tf the coast. The most 
beautiful and wooded part of the imder-cjifi is that towards Dovor, and 
to this we will pay the most attention, for we shall find more to attract 
us here; and if we ramhle towards Folkstone we shall be straying too 
far from home , , / 

To the right of the path which leads down the cliff, on some bushy 
slopes near the bottom of the descent, we shall*find large beds of strong- 
scented Ijettnce^lLactuca vtrosa)^ an ^useful medicinal plant, but little 
prepossessing in appearance or odour,, the latter being very rank and 
unpleasant A thick white juice exudes from any wounded part of the 
plant, which is very troublesome to those who handle it, it soils cloth 
very much, and the stam is difficult to remove, as I know from expe¬ 
rience Continuing to the left tqwards the beach, we diall come to a 
little stream, running out from beneath a bed of clematis ijnd bramldcs, 
close to the sea-shore, where it loses itself among the shingle Brook- 
weed or Water Pimpernel {Samolu^ Vafcranch)^ grows near this spot, m 
damp places, and on the sloping banks on the Folkstone side, we shall 
observe wild Maddei [Rubia peregnna)^ giowing m abundance, and 
pjnramidal Orchis [Orchis pyrairndalu) A little further on m the same 
direction, high up, on a chalk slope, there is quite a bod of smooth Sea- 
heath [Frankema lavis)^ which is well worth visiting, to observe this 
plant growing in luxuriance 

In my first ramhle I gave localities for the wild Madder and smooth 
Sea-heath, hut as both plants are rare, I have mentioned them hero 
again, as they seem to grow more luxuriantly, and be more abundant 
than on the other side of Dovo^ 

• » On and about the sca-shor(^ common Hound’s-tongue {Cynoglosmm 

officinale)^ is to be met with in many places, and the common wild 
Parsuep is most abundant in this under-cliff, growing m large beds, to 
the no small satisfaction of mynads of insects, which enjoy the flowers 
•when open 

The reader will find by referring to G E Smith's Catalogue of the 
Plants South Kent, that several of the Orchis tnbe, and other rare 
plants, arc to be found m East-Wear Bay, and at Lydden-spout, but 
they were all passed when I had the pleasure of visiting this interesting 
locality 

We will return from the under-cliff by the same way ye entered, 
and when again on tlie high ground, we will turn our faces towards 
Dover, and make our way to Shakspeare's Cliff In the corn-fields about 
here, the wnld Oat [Avena fatua), abounds, and grows to a very large 
size It IS a tall and handsome grass, holding its head with pride over 
the com it grows amongst One culm which I gathered was mdre tlum 
five feet high, and the thickest part of it was upwards of a quarter of an 
inch in diameter We all associate the^idea of Samphire with Shaks- 
peare's Cliff, from the celebrated lines m King Lear The plant still 
grows there in profusion, and the samphire-gatherer carries on his 
adventurous trade of culling the plant from the surface of the cliff, 
letting himself down by a rope, which passes over a Ipost, holding one 
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end m Ins ^ having tlie o*« tied rou^ bis w^st As ne 

descend from the summit of this chflF, on the Dover side nre sh.vll 
oh^e Dyers' Green-treed {Genista Unctoria) growing, and near the 
bottom of the descent, in the hedges and on the slopes near the ht.u,h, 

we sliall find common Alexanders ) 

Our rambles in the immediate vicimty of Dover will conclude here, 
lint T shall Vt a future opportumty, request the reader to accompany me 

.» sSwa,-k». I th.„k w. sh.ll Usd . V..,, 

ample remuneration for/ur troupe Wishing, however^ to give as mmh 
mfSmation as I can on the localities of the plants growing 
a friend, who coUected there this spiing, has kindly penned the h l- 
lowing diservations for me Most of the spec imciis I ha^e exaniiued, to 
ascci4n their accuimy, and I think the localities may 

Marsh Speedwell {Ferontca icuteWila), moist i.laces, L.i&t-Wcar JJ 

_ / Cl 1 ......2. \ vin<lr l" SOtJK'ClTlf* * l.iV 



the Marine Parade, on tlic' rope-walk, near ?*'halv«ip(Mrc's ClilF, and afrain 
hy the Martello towis at Folkstone, IJany Violet {Fwla Jnrta^) Lines 
near Guston, common Herb-Pans [Parts (pmdnfolia,) m a shad^ lane, 
about half a mile from the entr.inco to fdOiel Cluilellord's jisirk, on the 
Dovor side, also abundaJlIly Bhere the Booil has been cut eloun in the 
same neighbourhood, tubeious Mosdiatell [Adoia ttioschalclhna), sh lely 
lane, just opposite Kearsney Alibej'^, inarUivcr, 8ea Campjon {Sdene 
frequent on the coast, common Columbine {Aqiiittgin 
('n the ooiiliiKS of a retired wood, about hnlf a mile from the west side 
of the London-ioad, beyond Ewell, iiCc^ Lydden, coinmoA Bugle, Affntc 
\aricty, lane near Church Ilogham, yellov\ Wtasc 1-snout (G«/ce6do/o/t 
// teiim), m shady lanes, near Lord GuildforcVs P^k, also in those licyond 
liiver. Hairy Rock-cress [Arabts hirsntn), on the sleeping banks as you 
a^^cend to the castle, tuberous Orolms [Orobns lubeiosits), on the banks 
of a field, about a mile beyond Keaisney Abbey, Spring Vetch (I ma 
Udhyrotdes,) dry banks on the Loiidon-road, ainl chise to the sia-sboie 
at Folkstone, Green-winged Meadow Oicliis (jOtthis Mono), in the 
meadow above the cliff, about half a mile before you ro«ieh J'^olkstoiie, 
eaily purple Orchis [OriJm ma scuta), m the woods and ludgis in every 
diiection, paiticularly fine in the woods at Waldeishaie, great hrown- 
wingdd Orchis [Orchis Jusca), on a steep chalky lull, leading fioiu 
Lydden to Waldershare, Spidcr.Ojihrys [Ophtys arani/cra), abundant 
in East-Weai Bay, on the undcr-clift and Hose to the shingles 

W WeS 
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PREVENTION OF EXPLOSION IN STEAM-BOILERS 

Analysis and Cursory Examination of a Report, made in consf- 
qufncf of an Inquiry into the Causes and Means of Preven¬ 
tion of thf Explosions of Steam-boilrrs, recently transmit¬ 
ted to thf Government of the United States, by t«e Franklin 
Institute of Pennsylvania 

Public attention, in the United States, having*becn roused in the most 
painful manner, to the disastrous consequences of the frequent explosions 
of engine-boilers on hoard steam-boats in that country, tlic managers of 
the Franklin Institute of Pennsylvania determined upon an mqqjry into 
the causes of these dreadful events Such a philanthropic determination 
I' jn perfect harmony with the spirit and conduct of the great man, 
they liAVc adopted as a distinctive appellation, and if they 
ave not hli^ perfectly succeeded in developing every "pomt of this 
intncatc inquiry, i.. distinguished honour of being the first 

public or private body i^.., ^ ^tteWd an examination of the sub-, 
ject, by experiments and apparatus on a large s^cus., ORR piRipoaU 

to bring the more important current opinions and theoncs to the test of 
actual proof We think that even their omissions, failures, and mistakes, 
may he of benefit, they may excite further examination, provoke discus¬ 
sion, and tempt new trains of investigation ^Thc disagreement also of 
their results, with those of some eminent European experimentalists 
who hiive preceded them, will impose the duty of a re-examination upon 
the latter, m those instances, at least, to which the members of the 
Franklin Institute seem, on their part, to have bestowed the most scru¬ 
pulous attention 

In a country which, from itS hydrographical advantages, is so deeply 
interested in the extension and prosperity of steam-navigation, it was re¬ 
markable, that an inquiry of this importance, rendered i^tipenously neces¬ 
sary by the repeated destruction of life and property all over the Union, 
should have been delayed so long The general government certainly 
ought to have instituted, much curlier, a minute examination into all 
the causes of these murderous accidents, and immediately prevented their 
recurrence, as far as police-regulations could have been effective They 
ought then to have gone further, and obtained a carle blanche upon the 
treasury, to enable them to mvite the assistance of the most eminent 
scientific and practicaUmen, European as well as American, and to,direct 
them to examine the evil in every form, and never to relax their labours 
until they had discovered such specific means of prevention as would 
render the most colossal steam-generator as innocuous as a tea-urn 
They should not have permitted a self-sustained society to ^rain its 
little exchequer, and to call upon a few able men among its in^^hers, to 
devote their leisure hours or saciiiicc their professioiftil ones, to under¬ 
take a work, which to he effective must ntcessanly be long, lahonous, and 
costly, demanding considerable scientific attainment, great practical skill, 
and unremitting attention 

It IS not too much to say, that to have completely accomplished th.s 
object, would, m the present rapidly and widely-spreading extension of 
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steam-navigation, have been a benefit* to the whole human race It 
would certainly have conferred a reputation of disinterested pursuit of 
principle to the United States, which they have been reproached with 
neglecting, and winch every admirer of their free institutions would wisli 
them to enjoy President Jackson and some of his fellow-citizons 
“ down East,! may be surprised when they hear it asserted, that the 
extinction of the nationtil debt might have been honourably delayed a 
few days for such a noble purpose 

We may be remind^ that in*an earlier part of this JViagazine % we 
cited the conduct of the United Sfates' government in this very matter, 
as one deserving of honourable mention we had then seen the introduc¬ 
tory part only of the Report under consideration We now sec in the 
pi eface to this Report, (which the committee have, oddly enough, thought 
proper to append to it,) that it was not until after the resolution had 
been moved and passed by the managers of ^the Franklin Institute, and 
while their cdmmittee t\oic engaged sin the inquiries, that a letter was 
leceived from the secretary of th© treasury, inviting experiments on the 
«pbject of explosions of steam-boilers, at the expense of the treasury 
department, ihe house of representatives having placed funds for this 
purpose at the disposal of the department But better late than never," 
and we believe the general "government of the United States has yet the 
undisputed honour of being first (as a government) m this important 
examination Who will be the second We know who ought to be, 
and to whom it is a disgrace that they weic not foremost to discuss and 
fo attain this important desideiatum,—we mean the Biitish government 
They cannot plead the fear of a want of funds unexampled opportunities 
fo actual observation and experiment are within their commanif,—and 
there is close at hand, to advise and to hssist, the Institution of Civil 
Engineers of Jjondon, an association of men who, from their daily 
puisuits, their peculiar position, their varied intelligence, and their 
practical experience, would probably be superior for this purpose to any 
other body in existence 

We proceed to desenbe what was attempted by the Franklin Institute 
On the 10th of June, 1830, the managers appointed a lomraittec of 
seventeen members, “ to examine into the causes of the explosions of 
tlie boilers used on board steam-boats, and to devise the most efiectual 
means of preventing the accidents, or of diminishing the extent of then 
injurious cfiFects " The names of these seventeen gentlemen are given, 
but, (except'in the case of four M D s,) then screial professions, em¬ 
ployments, or pursuits, and their qualifications for this particular pui- 
pose, are not mentioned The only person + whose scientific reputation 
has been sufficiently extensive to roach Europe, was lately in this country, 
and opeijy stated that he never attended a single experiment 

The committee, soon after their appointment, took a proper 8tc]» 
to obtain the most valuable kind of information Tliey addressed a 
circular to such persons as they supposed were acquainted witli the 
particulars of such explosions, as were up to that period undcsciibed, 
and though they published the knowledge they so obtained^in the 

* Vol I, p 34U 

t Robert Iliire, M D , Professor of Chemistry m the University of PJiilaiklphia. 

T 9 
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Journal of tlie Franklin Institute, in tlir years lfl31-32, it would have 
been gratifying to have found a general view of the facts in the intro¬ 
ductory part of the Report 

The committee also drew up a senes of questions, a plan of expe¬ 
riment based upon these questions, and an estimate of the cost of the 
expel iments None of these, however, are given in th^ Report, nor 
appended to it, omissions which are much to be regtetted 

The secretary of the treasury, to whom the questions, plan, and 
estimate were submitted, approved th^m, and teft the committee free to 
add any other subjects, or prosecute*any other modes of inquiry which 
might suggest themselves, limiting, however, the sum to be expended 
We are certainly curious to know w^hat was the amount of the fun^s placed 
by the house of i epresentatives at the disposal of the treasury, for such an 
object of n.itional interest, and also to know Jlie limit of cxpenditui<» 
prescrib(»d by the secretary/)f the treasury These sums, though several 
times spoken of, arc never actually stated m dollars, and we confess -we 
have our feais as to their being of avi amount cither adequate to the 
object, or worthy of a great nation If those amounts should ever he 
given, peihaps the Franklin Institute will add that of tluii Victual expen¬ 
diture it could not fail of being useful ^ 

On the 1st of November, 1830, «i sub-committee of seven was 
appointed to conduct the experiments, these were Messrs Bathe, Reeves, 
Keating, Baldmn, Merrick, and Lukens Subsequently the experiments 
wdiuh related to the strength of iron and copjier used lor stcam-boih is, 
\\ei( separated from the others, and confided, on the 4th J.inuar}, 1831, 
to a se^joiul sub-committce of three persons, viz , Messrs Bache, Reeves, 
and Johnson two of these, it will be observed, were also members of 
first subw^^ommittcc 

At the end of five jears *from the date of their appointment, the 
fiist sub-coinmittee made a report of their expeinnental investigations 
11ns, after having been adopted by the gtneral (oinnuttee, was on the 
23id December, last, ordered by the m.inager ot tlu liistituti to lx 
submitted to the secretary of the tieasur^, and it has since been pub- 
lislu'd in five numbers^if the journal of the so( i<*ty 

The second suh-committce ha\c not, a<coidiiig to tlu latest accounts 
received, presented any r«port, nor have the general (ominitlce (as far 
as vre know), made any communu ation to the public on the sulycct loi 
which they w^ere appointed, beyond what we lia>e stated 

The omission which wx' lia\e noticed, i»f the plan of'exjxM’iments 
<^c, lias produced an apparent want of connexion throughout the report 
as published, and this, in addition to tlie occasional absence of perspicuity 
in the descriptions, and of important detail in the experiments, is ex¬ 
tremely annoying and emb irrassing to those who are anxious io under¬ 
stand and appreciate, not only that which has been done, but also (w'hat 
IS highly important) the means by which it was accomplished 

Great care and attention appear tb have been bestowed upon the 
construction of the apparatus designed and used for the expenments 
Many of the provisions against error, suggested by able experimenters 
in analogous cases, wore known and adopted. There was, however 
scarcely any novelty in the apparatus, nor in its application, probably 
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none was felt to be necessary To fumiish some notion of the size of 
the apparatus, it may be right to say, that the experimental boiler was a 
cylinder with flat ends, tf rolled-iron, ^ inch thick The internal diineii- 
Bions 'were, length, 30^ in , diameter, 12 in a glazed aperture was 
pro'nded in each end for the inspection of the interior 

The subjects proposed to be investigated were arranged under twelve 
] leads Thc^e we ^shall insert verbatim, and endeavour to give an 
abstract of the results reported to have been obtained under each, accom¬ 
panied by a few remarki^*as we pjoceed, but reserving for the present, 
on account of room, a more minu^ examination and discussion 

SuBT I —To a^uertatn whvthory on reheving water, heated to, or above, 
the boiling-point, fi om pressure, any commotion is produced m the jimd 

No experiment is recorded of relieving from pressure water heated 
to the boiling-point onlj A commotion, rendered visible by foaming of 
a greater or less extent, was observed to attend e\eiy sudden diminution 
of pressure • The amount both oi the commotum and the foaming w^ere 
in proportion to tlic size of tin' ridicving opening The increased volume 
and agitation thus produced, frt(^uently r.nsed the water to the uppei 
pait of the boiler, and in some instances discharged both it and sh^am 
violently through an apciturc rnad<* in the top This cflett is, therefore, 
produced, in a gr(*atiu or less degree, eveiy time that steam is taken, or 
let ofl, from the ])Oilei, whether to supply tlie engine, to test the water- 
level, or to reduce the prcssuie but it was demonstrated, that although 
the swelling and agitation ol the watei produced hv a pressuie-relieving 
opening, must often have thrown the watc'r against a larger, and probably 
a hotter, surface, yet that whtui such an opening w.is made, it ivas 
uniformly followed by .i diminution m the pressure of the enclosed 
steam Such relit fs and tlieir iimiiediate Ttfects, eonsoc^ucntly, could not 
be regarded as causes of rupture Tl w.TfS also shown, that at such times 
the oidmary appaiatus (gauge-cocks), designed to show the height ol 
the water-surface in the boiler were rendered useless Though siweial 
olhc r kinds were tried and condemned, mention is not made of any which 
were found to 1. free from objection 

SuBJ II —To repeat the experiments oj Klapwth, relating to the ton- 
Viision of water into hteam by highly-heated metal, and to make others cal- 
(ulated to show whether, under any cncumstanns, wtensdy-Jualcd mi tut 
can produce, suddenly, gieat quantities of highly elastic steam 

No notice at all is taken of the expeiiiiicids of Klaproth under this 
head A short series of experiments relating to the litUr })art only of 
the proposition is given,—the blowong-out of one ol the little windows 
ol the boiler, put an end to it <it a time when it was liccoiiiing interesting 
We regret the experiments were not repeated and earrud further The 
conclusion drawn from those that wTro made is favouialih to the opimon, 
that great quantities of highly-elastie steam may he suddenly evolvc^l by 
throwing water upon metal heated to redness An expcrmitnt ol Mi 
Perkins is alluded to, but not sfeciheally pointed out 

SuBJ Ill —To asceitain uhethu intmsely-heated and an saturated st mm 
(an, by the projection of watei into it,piodu(e htghly-ehi^hc lapour 

Tlie unsaturated steam” was obtained ‘‘by hlling the boiler ibcnit 
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half full of water, and applying* heat helow to raise the water to any 
required temperaturd, the upper half of the boiler would be filled with 
steam of an elasticity due to that temperature, Ihis elasticity being mea¬ 
sured by the gauge Fire being now placed upon thq top would heat 
the metal of the upper half of the boiler, and this, by communicating its 
heat to the steam, would surcharge the latter ^ " 

The result of this investigation we gfve m the wor(fs of the sub¬ 
committee “ In no case w.is an increase of elasticity produced by in¬ 
jecting water into hot and uiisaturat^d steam,, but the reverse, and m 
genera], that the greater the quantity tof water thus introduced, the more 
coiisideniblo was the diminution in the elasticity of the steam ” This 
supposition of the contrary, they state to be the basis of the theory of 
the explosion of steam-boilers of their countryman, Perkins They appear 
to fe< 1 some satisfaction in the idea that they have demolished it It 
was not, liowcver, accomplished without somd inconvenience, for the 
sub-committf e, “bcfing unwilling to incur any considerable expenditure 
in this branch of their inquiry, the expenments were rendered untom- 
foftahfe h he^ond anything which occurred in their other researthes*” 

It is scarcely credible, but the temperature of the watenm the boiler 
beneath the steam was not thought sufficiently important to be noted 

SuBJ IV —When steamy surcharged wdh heat^ is produced in a boiler^ 
and IS in cmitact unth water^ does it lemam surcharged^ or change its densitij 
and k mperature f 

Tins IS subsequently restated thus — 

When isteam^ surrhat ged with heat^ ?,s produced within a boiler by the 
contart with heated metal^ doe^ this steam ternain surcharged^ or does it take 
up watS) Jrom contact with that in the boileCj and become saturated steam? 
IJ the latter supposition he lorrect, at what pressuie and temperature, mth 
Vf^ard to thelempcrature oj the ,surthaiged steam, and to that of the water 
on which it rests ^ 

After this parade of stating and restating, the sub-committe did not 
make one experiment on this subject Tliey decide upon the uncoiii- 

• To assist those readers who may not m the conditions of cose a, above stated, 
sec, at once, how that which is surcliargcd watt r continues to be evolved, or (n) it, 
can at the same time be iitisaturntcd, we m those of cose n, its temperature may be 
give nil ( vplaiiation of what ih meant reduced without deposition 
by siirclitirged steam,'* ursaturated Steam is said to be surcharged (f ^ 
steam," so freqiuntly used in this report, heat) when m the cases c and d above, 
(without any reason, but on the contrary) for it then contains more heat than is 
to express the same sulistance under the necessary to hold tlie vapgn/ed water in 
some cireunistancos Wb, however, do- a state of steam, and which heat will unite 
dine attempting to give precision to sucli ^ with other water if it be exposed to it 
expressions os “hot fire," “ hot steam," Steam is not considered surcharged when 

&c , which also occur in the cases a and b above, for every par- 

Stoam is said to be saturated, (t e with tide of heat it then contams, is holdmg a 
water), when (a), supposing it to be in a particle of wratcr in a state of steam, and 
vessel agitated with water, and the tom- ^ if a particle of heat be abstracted, its co- 
perature ol both to be maintained constant, particle of water will be set free, and a 
no further evolution of water mto steam certain volume of steam aimiliilated 
takes place, however long these emum- , *• 

stances may be continued, or (u), it on -f* As we would not wantonly be the 
the smallest dimmution of the temperature means of making this sub-comniittec tra- 
of a volufhe of steam, under any circum- comfortable again, we acknowledge that 
stances, a deposition of water ensui*8. we have put this word in Italics lU the 

Steam is said to be unsaturated (c), if quotation. 
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forUblc cxpeninents of the preceding yivcstigation, tainted as they then 
ere by the capital omission of the condition ot the water, and absolutely 
vitiated by it for any qpnclusion on this subject They rather boldly 
state that there is nothing to warrant the belief, that with steam and 
uatcr, under thc8e circumstances, there is any condensation of the former 
by the latter 

SuBj V —To t(kst i>y eotpenment, the efficacy of platest ^ qf fmtble 
metaly as a means of preventing the undue heating of a boiler, or its contenU 

Considerable pains ^ere takim by the sub-committoe on this subject* 
A.S no other information on the ptopoitions of the alloys used in fusible 
metals weie in their possession, than tliosc gn cn in Parkes's Chemual 
Fvsai/s^ they made numerous experiments to ascertain the most useful 
Though the sub-committee do not say it expressly, it may be picsumcd 
ibat they consider plates, &c of fusible metal efficacious for the purpose 
III MOW They consider that the precaution^of making the fusible plates, 
Sci of considerable thickness, as required by the French goveminent in an 
ordinance issued subsequently to^that in which they were first descnlied, 
nould not prove the remedy intended And then follows this receipt for 
a true remedy “The true' remedy is to be soilght in enclosing the fusible 
metal in a case, in ^Thlch it shall not be exposed to the prcssuic of the 
strain, but only to i!s heating effect the more fluid parts of the metal 
A\ill not then be exposed to be forced out of the mass^ and the whole 
will become fluid is if exposed to heat in a crucible ” 

No eloubt* thcie can be no doubt of this (‘fleet occumng,—the most 
]>erfcct fluidity may certainly be obtained, but tut bono ^—for what ]mr- 
pose^—the metal is in a ca^c ' not expos(‘d to the pressure of the steam' 
How then is it to act elhcaciously as a means of relief to a boilcr^dangcr- 
ously increasing in temperature How is*it to act at all, tjiough fluid as 
in a ciucible ^ 

It may become as fluid as “empyreal air” if the boilei will with¬ 
stand th(‘ pressure correspondent to the necessary tcm])t‘iature , but if the 
boilei yield in the process, will the fluidityjof the “ true rennedy’* solidify 
the eruptive steain^ or in what other magical and unknown manner will 
it cure the prodigious mischiefs which it was the ^object of all the investi¬ 
gations to preventThere must be a district of I'cnnsylvania where the 
shamrock is worn*' 

SijBJ VI —To repeat the eoepenments of Klaproth, relating to the ion- 
tenion of water into steam, by highly-heated metal 

Klaprotli IS here introduced again, but, as in Subj II, no further 
notice IS taken of him, nor is any other allusion made to his expenments 

The metals experimented upon by the sub-committee were copper, 
and iron, both cast and wrought, of various thicknesses, formed into 
circular‘bowls, about five and a quarter inches in diameter and three 
inches deep Tlia surfaces of the interiors of these bowls were, in some 

• We (^not help thmkmg that*the can only bo opened by a certain crooked 
following parallel case of a “trae remedy’’ sixpence, what is the best way of boiii^ 
would Vie prescnlied by this siib-com- sure to have the sixpence always at li ind 
mitteo, if the question were presented to when wanted ^ Answer SVmt it up in 
them. Suppose a man has a liox which the box *—Enclose the melal tn a case * 
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case«i, polished, m others, merely smooth, and some were roughened, more 
or less, hy oxydation The water was first applied in drops, and after¬ 
wards in increasing quantities, up to two fluid otnees troy. The expen- 
ments were numerous, <iml the following are the conclusions drawn from 
them hy the sub-committee. We have given them at length, because 
wo intend to return to this part of the subject, as wc have grounds for 
thinking that the suh-committee have heended to place the maxima of 
vaporization too low ^ 

“ The vapoijzing power of copper,•when supplied with heat by a bad 
conductor or circulator, such as oil, increases with great regularity as the 
tempemture increases, up to a certain point, the water being supposed thrown 
upon the ooppet surface, in small quantities Copper flues, heated hy air 
pasMDg through them, would be in this condition if left bare of water, and 
then suddenly wet Tins holds with copper iith of an inch thick, without 
indication that a limit will ho attained hy a much more considerable thick¬ 
ness The temperature at whac h the metal will have the greatest \ aporizing 
power, is about 570* Fahr, or about below redness, according to Danioll 

“ The law of >dpori7ation of "small quantities of water, hy a given thwk- 
ness ot (opper, is rt presc nted with singular closeness hy an ellipse, of whi*'li 
the t< iiipcratuics represent the ahsdssoe, and the times of \aj)oriAation the 
diflercnee between a constant quantity and the ordinates 

“ The same powei in thin iron, 04 ( h) mch thick, increased regularly, 
and uas at a nia\iruntn, probably, at >10® With tlinkci metal the power 
iiK reuses moie rapidlj at the Umer teiiipciatures, and larics \ei> little, coin- 
paiatively, above 180®, with thicknesses cxieeding gth, and less than ith ol 
an imh, attaining a maximum at about >07® Fahi, wdien the quantities art 
small, using to 550®, and mueh above, a^* the quantity of water is increased 
rtlativcly to the suifatc ot the inolal which is exposed Quadrupling the 
quantity of water, the (iitiie amount being still small, ncail} tripled the time 
of Vrfiporizatiou «it the maximum 

“ When LOpptr of I’jvth ol an inch m Ihickne-s, vva-> supplied with heat 
by melted tin, a worse < ondut toi, and having a lower spct-ific heat than copper 
Itself, the time of vaporiZiition, in a sphcinal bowl, of quantities varying fnun 
i'„th to I of till entire tapatity^ol the bowl, increased but threc^-fold, and the 
lempoiatuio of gieatcst ivapoiution was raised hut 56®, or flora 470® to 526® 
Whin the bowl hid hall ol the poition whith was exposed to heat filled, the 
weight of the watei was Ihout one anil one-tenth of that of the metal 

“ The times of vapouzation of diflereiit quantities of water, varying from 
Jtli of an ounce to two ouiu es, in an iron bowl ith of an inch thick, and supplied 
with heat by the tm-halh, wt ic seiisiblj, as the squaic routs of the quantities, 
at the tempeiatures of maximum vapoiization for each quantity 

“ These teinpciatnfes weic raised from about 460® to 600®, hy incro.ising 
the weight ot watoi about sixteen times, ipdioating that considerable quantities 
of Water, thrown upon he,ited metal, will he most rapidly vaporized when the 
metal is at least 200® below a red heat 

‘ While a led heat, \isihle m daylight, given to a metal, even w»hcn very 
tdiick, and supplied by heat from a glowing chaicoal fire, does not prevent 
water, when thrown m ionsiderahle quantities, fium cooling it down so as to 
vaporize the watei very lapidly, it is much above the temperature at whuh 
the water thrown upon the metal will he most ripidly evaporated Thus one 
oiiiiee of watei was vapoiized in 13 seionds, at about 550% in a wrought-iron 
oowl 1 of an inch thick, and required 115 scromls to vapori/e in a lasMroii 
howl I an inch thuk, it a Inxit Koiii oumes in thclattei bowl vaiiorized 
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in about 300 seconds, the bowl being r^l-hot when it Was introduced; and 
two ounces vaporized in 34 seconds at 600** Fahr 

^The temperature |f greatest vaporization, with a given thickness of 
metal, is lower m copper than in iron, the repulsive force being developed at a 
lower temperatuit} With equal thicknesses of iron and copper, the vaporizing 
|K)wer of the latter metal, at its maximum was, with the oil-bath, onc-third 
greater thantthat of the former, and with the tm-bath the power of copper 07 
of an inch thick, was eifual, neaily, to that of Iron, Ith of an inch thuk, each 
being taken at its moxiti^pm ot vaporization, tor the different quantities of 
fluid employed As the ^axima ftir the iron are higher ^ha|i those for the 
co|iper, the adiantage will be still greater in iavoui of copper when the two 
metals arc at equal temperatures 

“ The general effect ot rouglincss of surface is to raise tKe«>temperature at 
which the maximum vaporization occurs, and 1o diminish the time of vapo¬ 
rization of a given quantity of water at an assunud temperature below the 
maximum ” • 

Sum V-H — To dHermwe by actual erpehmmt whether any pm manently 
ehutic JluiiU aie produced within a boile^ when the metal heemnes inten^ettf 
heated * 

"^nio o^perimoiits made upon this inipoitaiit pait of the incjairy .ire 
considered as satisfac tonly dcmonstiatiiig tli.it tlie uater in a stcam-boih r, 
in contaet with heated iron, whose surhiec is ni the oidiiiaiy slate clean, 
hut not bright, is not dcconqiosed by the iriet.d 

Tins IS another conclusioii in direct opposition to the doctrine Mi 
Peikins has been teaching foi ye.irs Wc sh.ill be glad to heal* whether 
he .uknowledges or disputes this opinion, alter he has examined the 
experiments and the rcMSoriiiig of his couiitiynieii 

It IS true, that in some of these cxpciiincnts nitrogen gds, with a 
viriihlc qu.iiiti(y ol oxygen, v\as obtained iioin the boikr, and in oth< is, 
carbuicited hydrogen made its appearance but, however, both of Tlu‘S<^ 
VIere traced to tluu sources,—the first was furiiislud by some atmo- 
splienc air viliich h.id leaked into the boiler,—and tin second proci ed< d 
from the decomposition of the packing of the hand-hole 

Sum VTTT— To observe accurately the fsort of hur\ting jnoduivd by a 
gmdual vnereast of picssure uiihiii cylmdeis of and (ojyfier 

Tw'o experiments only v\ere made on this subject, hut these were 
considoicd by the sub-conunittce to have furnished such amjile and correct 
moans of observation, tli«it it was not deemed nec^ ssary to institute any 
other, esjiecially as fluy weie tedious, and not without dangei 

•Two cylinders, one of iron and the other <Tf copprr, p.irtially filled 
with water, were exposed to li(;at This was urgerl and continued, in 
both cases, until the cylinders burst suddenly VMth noise, the force of 
tlie escaping steam being great enough to drive them from their position 
to a citnsiderahle distance, and scattering the fuel, See in all directions 

The sub-cojiimitt( e w ere of opinion, that these effects were directly 
conclusive, and showed that ‘‘ all the circumstances attending the most 
violent explosions may occur without a sudden me rease pressure within 
a boiler " 

SuBJ IX— To repeat Perki?u\ erpei menls, and asititcan whether the 
\epulmon, stated by him to eii^t betueen the partule^ nf iiitenhily-heaied tron 
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and water^ he geneial, and to measy/re^ \f ^im^bhy the extent qf thts rep^d 
A/ow, mth a view to determine the influence it may have on sv^fety-mlves 

The only experiment ol Mr Perkins's wliifti was attempted to he 
repcMted, and that unsuccessfully, was the one in which an opening 
having been made in one of his gencratois, containing intensely-heated 
^^.iter ill contact with red-hot metal, neither steam nor w^cr escaped, 
and in uiiich, having affixed a pipe and stopA^ock *to the 6ame|[€Bec], no 
stiam issued through the cock when opened , 

'IVii ifi<*d by th(‘ explosion of a wrought-iron mercury-bottle in a stoiic- 
quany, the sub-committee were content with the following safer expeii- 
iiu iits, but these arc interesting, and wc give them as reported As far as 
they were earned, they certainly support the assertions of Mr Perkuns 

“ An non bowl, about i ^th of an inch thick, and having the bottom per 
(oialcd vMlli small holt s, was heated to redness over charioal (lies and water 
puiiud into It, the mass of mental being small, was -cooled down very lapidy 
lo a temperature below redness, and tiie repulsion which was at first mam- 
K ded boiwi til the watei and non iftascd, an^ the water (lowed rapidly through 
tlu apeiturts Two ihitkei bowls weic provided, one ot wrought-iron, gths of, 
an nu h thick, and the other of c ast-iioii, seven-sixteenths of an inch thick , the 
hottom ot < dell was peiloiatod with holes, about 04 ol an inch m diameter 
When ])la(ed over a charcoal tire and heated to rediiesS, water pouicd in so 
as to till the howls, reduced the tciiipeiatiuc ot the wrought-iron one mo'^l 
lapidly, but until the reduction was effected, the lesults were the same as those 
foi the cast-iron howl In this latter the water rested upon the bottom with¬ 
out passing through the holes, either as water or as steam, steam foriiiesl 
slowly and escaped from the upper suilaee, the whole fluid hoing at a tempe- 
raluie* below the boiling-point The openings were distinctly to be seen, and 
.il)pcaied*ljy uuasurement to have contracted about \ih part of then diameiei, 
l)ut the lepulsion was such as to i^jiider the escape of the water quite as dif- 
•llt \x\Tf and iiuUecl more diflieult, than that of mercury at ordinary temperatures 
Removing the vessel fiom the fire, the water remaining in it, as the mateiial 
cooled below ledriess, small particles of water came tlnough at intervals^ at i 
lower temperatuie large drops collected, which finally united into a full stream 
Some ludc measurements of the quantity ot water which came through when 
the iron was heated in water at difiercnt temperatures, showed a striking 
diminution at the higher •temperatures These results were obviously not 
produced by the closing of the apertures as the bowd expanded by heat, the 
openings being distinctly visible at a red heat 

“The measuiemcnts leferred to above were as follow^s at 58°, Sj fluid 
ounces ot water passed through the holes, in the cast-iron bowl above referred 
to, in thirty seconds, the whole quantity of water added, being four oune'es 
“ In another experiment at 00°, 3} fluid oz passed Water, at between 
58° and 60° being thrown into a bowl, previously heated to 82°, fluid ozs 
passed through, when heated to 170°, 2i oz passed in the same time, and 
when heated to 660° about 2 t« oz • 

“ In another senes, the same howl being heated to redness, four fluid 
ounces of water thrown in were perfectly repelled for fifteen seconds, and 
at the end of half a minute only |ths of anaounce had flowed through the 
openings 

“ Of a second quantity of four ounces thrown into the bowl thus cooled, 
l-A passed in thirty seconds, next 21 oz in the same time. 

“Those experiments show that the amount of the force of repulsior 
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between water and heated metal, is measurable even at moderate tempera- 
t ires, and rapidly increases with the increase of temperature of the metal, 
llie temperature of the f\ater bein^r, in each case of the last set of expen- 
raeiits, nearly the same They confirm, in this respect, the lesults of the 
vaporization of \^ter by metal at dilfeient temperatures 

“The pressure of the column of water which was supported over the 
loviest of these openings at a temperature between 660° and a red heat, or 
800°, Mlifl^css than dne 'inch and a half of water ” 

We find no observateon upon the “ influence tins species of repulsion 
may have on safety-valves" • 

SuBJ X — To asceriaia whethei vases may leally occur where the sajefy- 
valve, loaded with a certain weight, remains stainmary, while the coiijmed 
steam acquires a higher elastic force than that which from calculation would 
ajyjiear necessary to i aise the valve 

The disk-Vtilvc only, and of one size only, was subjected to experi¬ 
ment Tlie dianietci of tins and qf its s?at «ire f?iven, but not of the 
aperture’’, which it closed So far as «ve can diaw any conclusion (foi 
^thc sub-cominittee themselves draw none), from the cxpeiimcnts detailed, 
relating to the subject under investigation, no case of the kind refeiud to 
otcuiicd, on the eontiary, the valve observed was never sttitionary, but 
unitonnly rose with*a less weight upon it thhn tliat given hj cilcuLition 

We think that the sub-coininittec have scarcely toutlied this most 
interesting part of the subject We wish they had exhausted it, for if 
the case stated in the proposition does ever occur, the conditions of it are 
certainly unknown, and the teim safety-valve ought not at present to he 
ap])hed to ihis ipparatus It is cleaily a case of misnomer, and may be 
deceptive to an extent of danger not yet appicciated • 

SuBT XI— To asierlmn, by direct eaperiment, the effec^ of deposits in 
bmleis * 

The sub-committec made no experiments on this subject They 
give a few genertilizations, deduced from tlie examination of some deposits 
of steani-boat-hoilers, but they contain nothing new, and the suh-com- 
inittee suggest no means of preventing, or of curing, the mischicis 
produced « 

SuBj XII — On the elasttc force of steam on worfang pressures 

The highest reputed working-pressure of high-pressure engines in 
the United States, is eleven atmospheres The sub-committcc succeeded 
in cxpeni&enting up to ten • 

As the sub-committce had designed and constructed that part of 
the apparatus which was used on this subject of expenment, with the 
greatest care, they were surprised to find a considerable discrepancy 
hetwean their results and those obtamed and published by the Institute 
of France As the difference was too considerable to be admitted as 
within the limit of error in the apparatus or in observation, the sub¬ 
committee, feeling the great vffeight of such an opposing authority were 
led to re-examme their apparatus, their mode of observation, and their 
results, very closely After a severe scrutiny, the sub-commiUee found 

* Unless m Pennsylvania valvo-txat” means aperture ” 
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no reason to suspect any inistikc on tlieir part, and the discrepancy be¬ 
tween the observations on the temperature and corresponding pressure 
of steam, made by the Franklin Institute of Peiffiiisyhania and the Aca¬ 
demy of Sciences of Pans, remains to be examined, and tli*' true relation 
to be pointed out by some future experimenters 

The following table contains the results of the labours j^f the sub¬ 
committee of the Franklin Institute, annexed are those of the French 
Acad( micians The fourth column shows the difference between them, 
the temperatures of the Philadelphian^ being *4lways lower than those 
of the French — « 
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The sub -1 oniinittce contludi this siihjtct by observing, “That while 
the dilK lent t s iii tin rt suits of <‘\pei inu iitt rs tiie gieater than the present 
state of (Xpctimcntal si leiice uaiianls, \et at piessnics even exceeding 
ordinai}’*woiking-])rcs'Hures, llu Hhitionoi tin temperature and pressure of 
steam maybe considered, in a»piactieal point of view, as suflfuientlj 
deKimmed” ’ 

We cannot, in jii^tui, toiulude our abstiact of this report, without 
c\pi( SSI ng a high sinsi of the labour and per si verance which are dis- 
plaj^id in it, and tliough open to the rt marks ivlucli we have frtely 
made, it is a \aluabh ■Hpeiinnii of the striiies that may he rendered to 
])i actual bcunie, h} asst u i at ions like the Fianklin Institute^ wdieii the 
lo\e of the subject is ready existing among the memhers 

Wo must also say to the general govoniment of tlie United States, 
that they must not considir that flioy achieved atij thing which sliall acquit 
tJieni of all fuither contribution to this, and many other momentous 
subjects of scientific iijquiij, meiel} because they hai c simply aiijcd a 
most meritorious society of tin ir countiymen in defraying some of the 
expenses incurred They are in ti position, and foitunately it is their 
interest, to do a great deal more, and wo request our Trans-atlaiitic 
brethren to lose no time in agitating, not only the general government, 
hut also every one of the state governments, until each is doing some¬ 
thing for the great cause • 

Wo now wait for the expeiinients, &c, of the suh-committee, on 
the strength of non and copper used for steam-boilers, and then we 
sliall be anxious for the report of the general committee The latter 
will, of course, embuue the whole subject for whuh they were ap 
puinled 111 1(130 
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ON EVAPORATION, VAPORIZATION, AND 
• CONDENSATION. 

Immense adiantages result from a diligent and an habitual ohseivaneo 
of natural jihenomena The vigorous exercise impost d on the nniul 
b} the 111 vest igatioji of thc.laws relating to cause and effect in the vaiiod 
operations of inanimate nature, insensibly prepares it for more labonous 
studies, 'vydiether m ph^ical or moral science And, let it be remem¬ 
bered, thjit the culture here hmjed at, is indispensably requisite to the 
attainment of every species of nally useful knowledge There is no 
method of acquiring sound scientific information, without thouglit and 
persev^iing attention on tlie part of the student, and there is no olln r 
than sound information which can be useful, cither as a discipline and 
Iiigh accomplishment of the mind, or as pi<ictictilly appliC 4 ihle in th(‘ .iits 
The business of philosophy is with the slandtnif That knowledge 
IS f.ilsely and meretriciously t.illcd stunh/n knowh elge, which is i/tlfndtd 
for the racmoiy, and takes it# standing l/me exclusively, and winch, 
'consisting pf no real acquiiements in an^ science, is commonly accom¬ 
panied by great presumption in all* 

Among the nimibcrless processes winch aie the offsjning of hum in 
contiivance and ingenuity, those only can hc‘ suoitssluJIy ind econo- 
mu tilly conducted, whose conditions aie contoimablc to tlie kivvs on 
which the constitution and picservatioii of our globe d( pends To all* r 
or subvert any of those laws is no part of m in*s prerogative,—as well 
may he attempt to create a woild Ihc immiit.ibb* principles, vvIiom 
increasing energy is essential to the existence of mattei iii ill its^diversity 
of forms—producing in it the successive ^cli.iiiges of wlncli \vi' .ire it the 
8.ame time the subjects and the witnesses—ire, pc ih.ips,jFew in nuijibci 
and extremely simple in their modes of ojieiatiou, or, it may he, that* 
whilst their number exceeds the powers of a finite being to c.ilculile, so 
it is possible tliat their recipiocal actions on the elements of naluie .im 
of so refined and recondite a character, as for ever to elude the giasp ol 
the most highly-endowed mind But this is a subject on which wc hav( 
no intention further to speculate • 

Of many interesting phenomena, and important propertus of nnitter, 
it might be said, that the accumulated c vudence of ages attests tJieir 
veiity The true explication or discovery of otheis, which are no h ss 
interesting as objects for contemplation, nor loss imprirtant .is respei ts 
their consequences to society, has, however, beiJn rtseived for mode in 
times 

The blessings held in trust by jdnlosophy, aio eminently ad.ipted t(» 
the wants of every nation under heaven, being, m fact, tlie joint-stc)tk 
properly of the whole family of man That in hy-gone days so much 
lamentable ignorance prevailed, even m countries whose boast has been 
of civilization and refinement^was not so much the fault of the people 
as of their rulers The time was, that intellectual superiority subjected 
its possessor to persecution and cruel punishment, physical science was 
viewed as synonymous with satanic influence, and he who* dared to 

* Re\ H, Moseley, on Afechanics applted to the Arlst^ P xxxvu. 
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proclaim the Bublune truths of Expenmentil Philosophy, was denounced 
as in league with demons, and an enemy to his own species The days 
of darkness have passed away, and a bnghter era Has anien, ignorance is 
no longer considered an honourable distinction, nor is tho general diffu¬ 
sion ol knowledge any longer interdicted or discouraged The beneficent 
effects of this change arc abundantly manifest, and they are daily 
becoming more and more apparent If it ’’be asse-ted that, notwith¬ 
standing the vast accessions which htive been made to the general stock 
of knowledge, by;, the researches and discoveries of the last few^^ears, its 
whole amount, even now, is but as a fbw drops collected from the o< can 
tliat IS still untraversed, we perceive therem cause only for encourage¬ 
ment, and a stimulus to increased exertions Of many departments of 
physical science, it can be said, that the desert blossoms as the rose, 
tlie exploration of the mysteries of nature is rapidly progressing, it is 
.1 delightful employment, and as useful as it is agreeable Moreover, it 
piesciits a field of investigation, ip which there is ample space and 
aluirnlant occupation for all who choose to labour therein, whatevii 
miglit be tluir number, or the identity or dissimilarity of their pursuits) 
'Fo .ill who aie thus engaged, and especially to the youthful '•tudemt, wc 
luaitily wish success, nor is this all, for, having ourselves experienced 
the lunefit of kind words, at the time when, in the acquisition of scien¬ 
tific knowledge, wc had to contend with difficulties to which the sinc< re 
inquirers of the present day are comparatively strangers, we feel the more 
desirous of giving a helping hand to those wdio may require such assist¬ 
ance Tins will we do, as oppoitunity serves us, by oftciing them <i ft w 
liints l>y way of instruction, admonition, and advice 

Wc* now proceed to give some account of the phenomena connected 
with bvapotatwn^ Vaponzatton Mid Cottdrnsa/wn In doing tins, our 
pravipal Imsincss will consist in anaiiging in a popul.ir, and as wi tiU'^t 
an mtelhgi!»le form, v\hat is considered the most accurate inforniation 
hitherto published on these iiiteicsting subjects, endeavouring, .isniucli 
us possible, to illustrate gencial prineiples by a constant lekrtnce to 
the* most familiar examples, as fuinislietl both in natuial and artificial 
processes 

AiRiFoiiM Bowies ire generally divided into Vnpuun^ and CiVncs,— 
a classification moie arbitrary, pcihaps, th,in it is scientifie 

Wy vajiout^ is understood those substances \ylmh, possessing the* 
common cliaracteiisties of cl istic fluids, are, notyuthstaiuling, leadil 
coii\ertible into the liquids or solids which produced them, by a slight 
change* eithei of tcinpc*raturc or of pressure, gnscs, on'the contrary, 
ire not affected by the cliangos winch cipcrate so poyvcrfullj upon yapouis 
Jiv the united action of cold and pressure, eight of the gases may be 
lodiiccd to lujuids, the latter, however, reassuine the aerial form when 
liberated from y\liat appears to be an unnatural degree of compression 
All the other g<iseous bodies, amounting to about tyvo-thirds of the total 
number at present knoyvn, ha\e resisted eyery attempt hitherto made to 
reduce them to a liquid state 

As Ueat IS the most efficient agent concerned in converting solid 
and liquid bodies into lapours and gases, it seems leasonablo to infer, 
that the only real difference bctyyccn aeriform substances is in the rela- 
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tive affinities for licat possessed by tlicf respective particles of wliuh tliov 
are constituted By whatever means the relations ordinarily subsistinjr 
among the elemtnts ot nature are disturbed, certain it is, tliat heat 
performs at all .times a most important office With respect to the 
formation of elastic bodies, if we avail ourselves of tJie direct agency of 
sensible heat—or by an indirect procedure, as in chcmic<d or (‘lec tru al 
action, for instanco^ awakch its latent energies,—we always find, that 
whether denominated vajjours or gases, they depend entirely for tlicir 
temporary or their permanent existence, on the heat associated with tlioir 
particles To separate this heat from all gaseous bodies, in quantities 
sufficient to convert them into liquids, has been a favourite exporiiiient 
with iqpny eminent philosophers -As already observed, the attempts 
thus made have been only partially successfiil, but altliough many of 
the gases have hitherto obstinately refused to change their form, it is 
not improbable that future operators may be more fortunate, and, pro¬ 
fiting by the failures of those nho preceded them, achieve at last the 
solution of this problem in physical science 

When a small quantity of water, placed in a shallow vessel, is 
exposed to the air, the water giadually diinimshes, and at length entirely 
disappears This is an example of spontaneous, or natural, i vapouai ion 
Instead of permitting water to be thus slowly acted upon by tlie atmo¬ 
sphere, if heat IS applied,—the fl«ime of a lamp for iiist.mee,—to the 
bottom of a vessel, the water mil very soon exhibit considerable agit.i- 
tion, and in a few moments be dissipated Here is an msfance of 
boihng, or, as it is otherwise denominated, vbidhlwn^ ai(onipanic‘d by 
artificial vaporization If a glass of \cry cold natcr be earned into a 
narin room, the outside of the glass mil suddenly lie coven d with a 
thm film of moisture Tins illustrates what is iiitendcd by the tcnii 
eONDrVSATlON 

In this and succeeding papers we shall explain, in as simple «i w ly 
as possible, the conditions which dotermiiu, and the data whieh aie con- 
nee tt'd with, these various phemoniena We consider it a suhje^et that 
especially commends itself to the contemplation of every «itt(ntive 
observer of the operations of the Divine ll.iud Vk wed in n lit ion to 
the part it performs m natural processes, evaporation is e^ssenti<il to tin 
vvell-hcing and existence of man, in every station and m < ve ry clime, 
whilst in the arts and manufactures, it seems to lie uhntified with wJj,i(- 
ov’er contributes to personal comfort, to iiatiomil prosjurity, .lud <o 
gcnen^l civdization, improvement, and bapjuncss , 

In all ages, and under all circumstances, mankiiid must li ivi been 
familiar with the spontaneous disappearance of \v<itci, which, .liter 
diffusing itself m the atmosphere, descends again to the* ^arth 'flu 
commonest, and apparently the simplest, operations, are not always tin 
e^asiest to be understoeid It is only dunng the last few ye.irs that any¬ 
thing like a mtional theory of evaporation lias been promulgtited, or ih.if 
means have been devised for estimating an apparatus inventc^d for me t~ 
sunng its effects 

Whilst of all liquiels water is the most abundant and Uie most 
useful, so IS it that whose habits and properties have been the most 
attentively examined At every degree of tc mpcr.iturc to v^hl<]A it may 
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1)0 exposed, water oxliibits a tcKdency to assume the vaporous form 
and not only so long as it retains its fluidity, but also when in a solid state 
Almost every other liquid is liable to spontaneoiA evaporation at common 
temperatures A few solid bodies arc also susceptible oi^it, among which 
camphor might be mentioned as a striking example It is probable, 
from many concurrent circumstances, tliat a property common to all 
bodies, whether solid or liquid, is thus to drfluse tlv)ir parficlcs in the 
atmosphere, although in some instances, the process might be so ex¬ 
tremely slow as to be wholly mnppiociable 

TJie temperature at which a liqi&d boils, termed its hothng-jmnt^ 
and of which we shall treat more p.irticularly in a future paper 
materially aftects its rate of evapoi.ition. Thus, when equal qu.intities 
of tth(r (whose boilmg-pomt is 80°), of alcohol (178“)» and ot wahr, 
(212°), are exposed to the air, under precisely simil.ir circumst mces, the 
first tluit disappears is the ethei, the alcohol ficxt, and i (<)iisKkral>k 
time aftonvards tlic watei *■ Ikiicy, we b iin, that tlie li<[uids w'liosi 
boiling-points arc lowest, are dissipated w^ith the greatest iclerity 

Evaporation takes plfico only at tlu surjaci of liquids, extent of 
suifiioe, therefoK, all other conditions })eiiig equal, wiH necessaiily 
inlluence the rate of evaporation m sinnl.ir or dissimilar liquids Tins 
jnocess is likewise afti^ctod b}’^ tin tcm]jei,ituic of the an in contact uitli 
the surliico of liquids, by its being dr^ oi moist in motion or at list 
llic density, or pressure, of tlu atmosphere, determines tlu rate of 
evaporation, as it does also the hoiling-point of liquids Tins, howe\cr, 
belongs to another part of our suhjei t 

Equal quantities of water, in siintlarly-foimed iesse Is, being exposed 
to air of very different tenipcratuics,—say 35° and 8.V—that in the 
w.iim situation will disappear btfoic tlu other will have sust.iined any 
lisihle diinnrution Wlidi air next above the surlace of .i liquid is 
ch.irgid with moisture, cwapor.ition procetils but ier> slowly, alfliough it 
iiiiglit liappeu that the tcinpiiatuie of the air is higlur tlnm tliat of tlu 
liquid Air at rest is a (oiulition unfavourable to cv.iporation, but wlien 
in 1 ipul motion, whatever might he its tempoiature, it is tlu most active 
agdit 111 spontaneously piomoting it with which we .irc acquainted 
The cfleet of what is termed a dn/ut^ tnntf on a cold day, is somewhiit 
suipijsmg A few hours sufhee for its leinoviiig ivciy symptom of 
neon train, loads which wcie pu viously covdcd aiikle-ckep with dirt, 
hetoiiie dry .and hard, pools of watei disappear, and the whole face of 
tlie country wears a totally different .aspoit 

The vapour, or as it is i^^i^mouly tcimed, slcaw^ of boiling water, 
when in a pel feet state, that is, so long as it retains the tcnipcratun 
(212°) of the water from which it is generated, is and tninsible, a 
description that applies oqifally to steam, (aqueous vapour,) at any tem¬ 
perature during Its umon with«atmospheric air AVKon vapour loses its 
transparency, it is a proof of partial condensation , 

On observing attentively the steam^ that escapes from the spout of 
a tea-kettle, at the moment the water begins to boil, we shall perceive 
the foimcr to be in immediate contact with the spout, on the intcnor 

* Wo puxposely abstam from entering into minute details here The lumounce- 
UK lit of general pniuiples will occupy the space allowed us in the present number 
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of which, a portion of it will be condensed in minute drops. 
A few moments afterw^s, provided the water continues to boil, the 
spout of the kettle will become perfectly dry, and, at the same time, in 
its immediate vieinity, there will be a certain space, say from one-half to 
three-fourths of an inch, throughout which not a particle of steam will 
bo perceptible It is easy to explain this When the water in the 
kettle begins to boil,* the spout being at a lower temperature than the 
steam issuing from it, a portion of that steam is condensed As more 
steam escapes, it soon cdmmumcsftes to the metal its own temperature, 
condensation ceases, and the spout%ecomcs dry* By this time the steam 
has acquired sufficient force to displace the air immediately opposite the 
orihcc of the spout, whence it issues dry and invisible As it is cooled 
hy mixing with the surrounding air, it assumes its well-known cloudy 
apj>earance. By a further reduction of temperature it becomes again 
invisible , 

As a necessary result of natuml or spontaneous evaporation, air 
always contains water m a vaporous form, the quantity being subject to 
perpetual variations, dependent on changes of temperature, and other 
disturbing cduses to wliuh the atmosphere is liable To some it might 
be difficult to understand how water and air < unite—the heavier body 
being suspended in the lighter—^but there is no one fact in philosophy 
that admits of more satisfactory proof 

The lower the temperature of air, the smaller is the quantity of 
aqueous vapour united with it When air is so fully charged with 
vapour that it refuses to take up an additional supply, it is said to Ixi 
saturated In this case, any depression ot the temperature of tjic air is 
a.,eompanied by the condensation of part of the \ 51 pour present m it, 
whilst, on the contrary, air that is charged with vapoujr very inudi 
below its point of saturation, will sufter a considerable reduction of its 
temperature before it parts with any of that vapour When vapour and 
air are in the «ict of separating, an elevation of temperature not only 
interrupts the further progress of condensation, but the partially-con 
densed vapour immediately resumes its former state of invisibility The 
particular temper, ture at which condensation occurs, is termed the dew- 
point To determine this with accuracy is of the* last importance in 
making hygrometncal experunents We shall soon have occasion to 
treat of these, and also of the various instruments employed in con¬ 
ducting them. 

The atmosphere is a vast storG-hoiii;i^ whence the solid portions of 
our globe receive their supplies pf moisture. By an increasing process 
of evaporation, millions of gallons of pure water are raised daily into the 
air, which, after having been distributed hy the united agency of the sun 
and wind, return in due time, and under various forms, to the surface 
of the earth 

A few bnef^ allusions to some of the meteorological phenomena, 
fltuggested by the foregoing obsefvahons, will conclude this paper 

Already has it been noticed, that aqueous vapour shows no dispo¬ 
sition to separate from air, so^long as the temperature of Use latter 
continues higher than its point of saturation The vapour thus pflsacnt 
in Air, although exhibiting no symptoms of opacity, will, howenr, 
Yol II. K 8 
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readily impart moisture, by its condensation, to the suifoces of rtur« 
rounding bodies , and to produce this effect, ^ is only necessaiy that 
those bodies should be a few degrees colder than the air with which 
vapour is united. A simple experiment with a glass of cold water, 
illustrates this principle, on whose operation depends the formation 
of dew • 

At night, when the great source of heat has withdra>\n his energies, 
the earth rapidly cools, and a portion of the vapour in the air which liea» 
next above its surface is deposited tlfereon Hence the origin of dew, 
whose importance is better understood in regions where rain falls only 
three or four times in a year, than it is in our variable climate 

A refennee to that well-known propel ty of he.it, termed rq^tahon^ 
IS sufficient to indicate the means by which, in almost an incredibly short 
time after the sun has set, the earth acquires a .temperature lower than 
that of the contiguous stratiyn of air To what height this radiant heat 
ascends in the atmosphere, is, of eourse, dependent on a variety of cir¬ 
cumstances, of which our knowledge is exceedingly limited That the 
air at a considerable distance above the earth is much colder than in it§ 
immediate vicinity, is attested by the observations of thdbe who have 
ascended in balloons, and travused lofty mountjiins, the summits of 
which, even in tropical climates and beneath cloudless skies, are covered 
perpetually with snow 

The conditions which aie known to favour radiation in bodies, 
goneially exercise precisely the same influence in the formation of dew 
For instance, if a plate of polished metal and a piece of dark-coloured 
cloth cjf equal sizes are exposed to the atmosphere, undt»r precisely 
similar cireumst.inces, on a clear night, the metal will maintain the 
t^pipeiature 41 ! the .iir next .ibSve it, but tlie cloth will be many degrees 
ooUUr, and, whilst the former will remain perfectly dry, the latter will 
imbibe a profusion of moisture At the surface of a smooth gravel-walk 
there will he scarcely any change of temperature during a whole night 
On fresh-turned mould, or on grass, a thcrmometir will show a dif¬ 
ference in the former case of 10”, and in the latter of 15*^ Hence, it 
foIlow^s, that the most qppious deposit of dew will be upon the grass 

That heat passes by radiation from the earth towards a cold stratum 
of air, at a great elevation, is further illustrated by the effects often pro¬ 
duced through the intervention of clouds on a previously clear night, 
when the deposition of dew will immediately cease, even in the most 
favourable situations ;* and not only so, but as will sometifacs happen, 
that which had been deposited will speedily disappear, indicating that 
the temperature of the earth and of the air in contact with it, are very 
nearly equal Whatever, therefore, prevents the escape of heat from the 
earth retards the deposition of dew, whatever accelerates th© cooling 
process, promotes, in an equal degree, the condensation of aqueous 
\apour 

A great proportion of the moistur^ exhaled during the day is evi¬ 
dently designed to refresh vegetation at night Who can fail to admire 
the arrangements by which the dibtnbutlon of this moisture is effected? 
Vegetable substances, and especially blades of grass, radiate heat more 
rapidly than otlier bodies usually found at tbe &urf«ice of the earth—on 
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YOffi tables, dew is deposited in the greatest profusion "Jlie tr< sb-tiimod 
mould, into which has been cast the seed, on >\liose sp(‘ed> numaticii 
tlie hopes of a fiiture* harvest depend, receives also its allotted pro- 
poition The gravelled road—the paved street—the baricii iuoiint«uu— 
the uncultivated plain—^have no need of dew. From them it is, uuu- 
paratively, v^thheld 

When air, which is heavily chained with vapour, has its ttinpe 
rature reduced below the point of saturation, cithei by adiuivturo with 
air colder than itself, o» by an onlargemeiit of voluinc^in its assent to .i 
greater altitude, a portion of th® vapour present in it will be paitially 
condensed If this occurs to any great extent near the surfice of the 
e.irth, the partially-condensed vapour, which is believed to consist of 
inconceivably thin vesicles of water, each separate vesicle enclosing a por¬ 
tion of air, constitutes a 7mst or fog When this partnil condensation 
takes place, as it most commonly docs, at coiibiderable elevations in the 
•itinosplicre, the accumulated masses^of v.ipour arc denominated thuds 
The vapour of which clouds ,are composed, is pcifectly coiideiibed 
by a further reduction of temperature, and the water resulting fiom it 
unites in drops, which descend in the form of rain If the conclcnbation 
proceeds griuliially, the rain will fall in agciithi| shower, if it be sudden, 
as when lightning and thunder prevail, it constitutes a storm^ 

Snow consists of vesicles of water, as mentioned above in reference to 
< loiids, f^o^en in the upper regions of the atmosphere Ilaif is perfectly- 
condensed vapour, like rain, formed into drops .iiid frozc‘n cluriiig its 
descent Hoar-Jrost bears the same reLitioii to clew th.it snow does to 
ram—the first being partially-condensed vapoui, frozen at the surf.we of 
tlie earth, the latter, vapour in a similar state, frozen previous to its 
descent • ^ 

Wlicn two or more currents of air, mov^ng m opposite directions^ 
mi'ct, if each current is heavily charged with vapour, it not unfrequeiitJy 
happens that the sky becomes suddenly obscured by dense clouds This 
ottener occurs m summer than at any other sc.'isoii, and as clouds formed 
under sufh circumstances but rarely }icld rain, they pro^e a source of 
anxiety, or disa))pointmcnt, to the husbandman On some occasions it 
may be remarked, when two opposing currents of air meet, one of whitli 
IS warm and charged with vapour, the other cold .md comparatively dry, 
the clouds floating iii the wanner current will, in a few minutes, change 
their appearance, and, finally, vanish away This is an instance of par¬ 
tial ly-condeAscd vapour accommodating itself to •a change of circum¬ 
stances, and uniting with air at a reduced temperature It sometimes 
happens, when a shower of rain is falling, tliat a current of cold dry air 
will suddinly infnnge upon the rain-clouds In that case ram is 
changed^ into hail, an occurrence not uncommon on a w'arm day in 
Summer 

By ordinaiy Observers, clouds are viewed only as confused masses 
of vapour, dnven hither and thither at the mercy of the winds We are 
assured, however, by those who ha^e bad ojiportunities of closidy 
examining them, that their structure is singularly beautiful, thewesules 

* e Magojsine of Popular Setener, vol i , pji 23—2C, for wmic inU rtstiiig 
p irtipulars respecting Rain 

K 2 
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of which they are composed hein^ arranged with as much regularity as 
the fibres of the most delicately-formed flower ^ 

As, in evaporation, heat performs an important office, so m the dif¬ 
fusion of vapour through the atmosphere, its accumulation in the form 
of clouds, its dispersion, reunion, and final precipitation upon the earth, 
the agency of eUitricity is no less conspicuous Our knowledge of the 
conditions which determine the developement of electricity is necessanly 
imperfect A few of these conditions are tolejably distinct, hut others 
are veiled m imcertamty, simply because ouT post of observation is 
remote from the scene of their operatibns 

The variable distances at which clouds float in the air, obviously 
implies a peculiarity of texture adapted to their respective sifuitions 
and circumstances Hence they admit of a classification which < iiablcs 
those who are skilled in this branch of Meteorology to distinguish by 
their form, colour, and relative distances, the several varieties, and to 
predict with considerable accuracy, what kind of weather is likely to 
prevail « 


TIJE BRITISH ASSOCIATION 

The Sixth Meeting of the Association had been last year fixed by flic 
General Committee to be held at Biistol A variety of consideiations 
influenced the selection of this site from a number of others, whose claims 
were put forward The Association had met once in the north of Eng¬ 
land (at Yoik), twice in the midland counties (at Oxford and Cainbudge), 
it had travelled into Scotland (to Edinburgh), and to hold its last meeting 
it had gone to Ireland Tlius might it he said to have perambulated 
•'i^Vfery part of the United Kingdom, except the southern part of it and 
thus it was that the claims of Bristol, the capital of the south, to the dis¬ 
tinction—often and warmly preferred—were, after more of opposition, 
canvassing, and party feeling, than might have been expected, preferred 
to those of Liverpool, Manchester, Birmingham, and Newcastle, all of 
whicli great cities had, we believe, their deputations present 

The place of meeting had, moreover, advantages peculiar to itself 
'Hie north of Somerset is a county of great geological interest, it connects 
itself by an inteiesting chain of geological gradations with the much- 
debated carbonaceous distuct of Devonshire, and its blue Lias quarries 
are in themselves a fossil museum And, moreover, as loveis of science 
are not unfrequently idle men (with respect be it spoken), and lovers of 
pleasure, to their investigations were offered the magnificent sceneiy of the 
northern coast of Devon—Porlock, Linton, Ilfracombe, and Clovelly 
—names treasured amongst the tenderest recollections of travellers in 
search of the picturesque Who, too, had not heard of that (fehghtful 
excursion of a day, from Wells to Weston, if he had*never been fortu¬ 
nate enough to mi^e it—a day’s journeys which includes within it a visit 
to the remarkable cavern of Wokey, the cliffs of Cheddar, the bone-cave, 
more oojrectly the hysena-den, of Ban well, and the bay of Weston, 
Again, northward, there were the Severn and the Wye, offering themselves 
to the use of the Association, for an excursion to Cliepstow and to Tintem; 
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and, last, but not least of objects of interest, was Clifton itself, with its 
vast limestone cliffs, or rather quames, crowned with terrace upon terrace, 
and crescent upon crescAit, of Bath-stone palaces 

But, to th^ actual business of the Association The folloi^ing is a 
list of the General Officers, as advertised for the occasion — 

Trustees (Asrmanent )^C Babbage, Esq , F R S , R. J Murchison, F.R.S , 

John Taylor, Esq , F R S 

President^ —Tlie Most Noble the Marquis of Lansdon^nc 
Vice-Prestdents^ —^The Msst Noble the Marquis of Northampton, F R S , 

Rev W D Conybdkre, P R 1^, Tamos C Prichard, MjjD , P R S 
General Secretaries, —Francis Boily, F*^ S ; Rev William V Harcourt, F R S 
Assistant General 5iticrc/arv,—Professor Phillips, F R S. 

Ireasurer, —John Taj lor, F R S 
• Local Officurs — Treasurer, Qcorge Bengough, Esq 
Secretaries, C Daubeny, M D , F R S , V F Hoveuden, Esq 

At each of its meetings, the first step is the assembUiig of its General 
Comnuttee, composed of tliose of its members^who have contributed papers 
to tlie published transactions of philosophical societies, or who have been 
appointed deputations from suck societies^ and this committee met at 
Bristol, at twch e o'clock on Saturday the 20th, in the Chapter-House of 
the Catliedral Among the more distinguished of the members present, 
observed Professcy Sedgwick, Professor Babbage, Sir David Brewster, 
Mr Baily, Mr Whewdl, SirW llamiltoii, the Provost of Trinity College, 
Dublin, (l)r Lloyd,) Dr Dalton, Professor Moseley, Professor Lloyd, Dr. 
Daubeny, Dr l^ardner, and Mr Vernon Harcourt The chair was takem by 
Mr Whewell, the minutes of the proceedings of the committee at its last 
meeting were read, and the arrangements for its present meeting detiiled 
by the honorary secretary, Mr Vernon Harcourt, and the assistant 
secretary, Professor Phillips,—the latter referred principally to the officers 
rccomminded to be appointed in the different sections,—thfiir nreside nts^ 
vice-presidents, secretaries, and committees they will be found detailed 
below 


Section A—MATHEMATICAL AND 
PHYSICAL SCIENCE 
President —Rev W Whewell 
Vice Pr tdents —S D Brewster, Sir 
g(tW R Hamilton 

Secretaries —Professor Forlxs, W S 
Hams, Esq , F W Jerrard, Esq 

Committee 

C Babbage, Esq , Rev Dr Lloyd, Pro- 
F R • vost of Tnn ColJ 

F Baily, Esq Professor Moll 

Professor I ChalUs Rev G Peacock • 
Mr Chatfitld Profi ssor Rigaud 

Profess. McCuUagh Professor Ritclnc 

R W Fo\, Esq J Robinson, Esq 
Wm Frflnd, Esq Professor Stevelly 

G Gerrard Esq \l F Talbot, Esq 
Professor Llojd "Profes. Wheatstone 
1 W Lubbock, Esq • 

Section B—CHEMISTRY AND 
MINERALOGY. 

PrestfUrnt —Rev Professor Cummmg 
Vice Presidents —Dr Dalton, Dr Henry, 


Secretaries —Dr Apjolm Dr C Henry, 
W Herapath, Esq 
Committee 


Dr Barker 
Professor Daftbciiy 


Dr R D Thomsor 
Dr Tunier 


C T Coathupc, Esq Dr T Thompson 
Rev Wm Vernon T Thomson, Jun , 


Harcourt 
Professor Plarc 
Prof* ssor Johnstoi 
G Lowe, F RfJ 
Professor Miller 
R Phillips Esq 
Dr Koget 


Esq 

H H Watson, Esq 
William West 
Rev W WhewtU 
Dr Ycllowley 
Colonel Yorke 


Section C —GEOLOGY AND GEO¬ 
GRAPHY 

President —Rev Dr Buckland 
Vice Presidents —R Griffith Esq , G R. 
Grecnough, Esq 

{For Geography R I Murchison, Esq 
Secretaries —W Sandi rs, B*q.8 
Stutchbury, Esq , T J, Tome, Esq 
{For Geographg) F Harrison Rankin, Esq. 
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Ckmmtttee • 

!!• T. De la Beche, Rev T T Lewis 
Esq J Macadam, Esq 

M Von Breda Sir G Maclccnric 

loscpU Came, Esq M Van der Melen 

Pt nzaiice Lord Northampton 

Edw Clinrlesworth, Professor Parigot 
Esq Professor Phillips 

Major CU rkc Professor Sedgwick 

Lord Colo W Smith, Esq 

Rev W Conybearo John Taylor, Esq 
R Gnffith, Esq c Dr William Wist 
Rev W Hophms Sanu Worsley, Esq 

R Hutton, Esq Rev. James Yates 

B Ibbotsoii, Esq 

Sun ION D —ZOOLOGY AND 
BOTANY 

President —Professor Hi nslow 
Vice President —Rev F W Hojie, Dr L 
Richardson, Professor Royle 

Tolm Curtis, Esq , Professor 
Don, Dr Riley, S Rootsey, Esq 

CwMMttee 

Wm Yarrell, Esq W C Hoi^itson 

Rc V Mr Tenyns Professor Scouler 

T Matkay, Esq Dr Jacob 
C Babington, Esq Riv Mr Ellecombe 
Professor Nilsson G 1 JiflV^s, Esq 

Hon Charles Hams R M Ball, Esq 
Ri V Mr Phi Ips Colonel Sykes 

Rich Tii>lor, Esq T L Knapp, Fsq 
T C Eyton, Esq — Vigors, Esq 
f E Bdwman, Esq E Forster, Esq 

Sbciion E—VNATOMY AND ME- 
DICINE 

President —Dr Roget 
Ftcff Prestdente-^Dr Bright, Dr 
Macartney 

Secretaries —Dr Syniouds, G D Fripp> 
Esq 

Committee ^ 

Dr O’Beirnc S D Broughton,Esq 
Dr Bernard R Cnnim hael. Esq 

Dr James Bernard Dr Corson 


Bracey Clarke, Esq 
E. Cock, Esq 
J W Cu8q|k, Esq 
H. Daniel, Ei^ 

J B Esthn, Esq 
Dr Evanson 
W Hetluig, Esq 
Dr Hodgkin 
Dr Houston 
Dr Howell 


Dr James Johnson 
R Keate, Esq 
O King, Esq 
Dr Prichard 
,0 Rees, Esq 
Dr Riley 
Rich Smith, Esq 
J Or Swajne, Esq 
N Vye, Esq 
Dr Yellowley 


' Sbction F.—statistics 

President —Sir Charles Lemon, B rt. 
yice Presidents —H Hallain, Esq , Dr 
Jerrard ^ 

Seeretanes-^VL<sv J E Bromhy, C B 
Fripp, James Heywood, Esij 


Committee 


J W Cowell, Esq 
M Dupin 
Lord King 
Professor Babbage 
Dr Bowring M P 
T Wyse, MR 
Rov E Stanley 
Col Sykes * 
Dr W C Taylor 
Hi iiry Wookoiiibe, 
Esq 

T Simpson, Esq 


M Von Raumor 
Right Hon T S 
Rice 

Major Clerk 
— Porter, Esq 
Professor Mounier 
Lord Sandon 
Lord Nugent 
Carjicnter Ro\m, 
Esq 

Thomas Moore, Esq 

Rev W L Bowlih 


Skciion G—MECHANICAL 
SCIENCE 

President —Davies Gilbert, Esq 
Vice President —M I Brunei, Esq , 
Jolm Robison Esq 

Secretaries —T G Bunt, Esq, G T 
Clark, Esq , William West, Esq 

Committee 

Captain Chapman Professor Moseley 
G Cuhitt, Esq M le Playe 

J S Fnjs, Esq Sir Tolin Rennie 
Wm Hawkes, Esq Geo Rennie, Esq 
E Hodgkmson, Esq John pTaylor, Esq 
Dr. Lardner Rev W Taylor 


ITie scheme of tlic proceedings of the Association i»as to remain as 
III ictofore, as, liOAvever, some of our readers may not he acqaaint^d with 
jl, and as some knowledge of it will perhaps assist them in following what 
^^o may have hereafter to say, we shall here, m a few words, describe it 
The subjects, the discussion of which is considered as properly 
holoiiging to the province of this Association, are embraced under seven 
distinct heads, and the members attaching themselves to the discussion of 
them, are supposed to divide themselves into seven distiftct sections, which 
are, in their collective capacity, the Asssetaiwn, and which are distin¬ 
guished from one another, and designated by seven successive letters of 
the alpb^et 

To each of these sections are assigned officers—a president, vicc- 
I lesulciits, secictaiios, a committee, and a place of meeting At Bristol, 
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section A met m the Merchants' Hall, section B, at the Graininar- 
school, section C, at the Institution, sections D and E, at Colston s l^idiool, 
section F, at Ilarnl's ESoms, and section G, at the Merchants* Hall 

The committee of each section assembles at half past ten oclock in 
the morning, and the section itself at eleven o'clock 

It IS Jo the Committee of the Section that any paper intended to 
be discussed in it, as first submitted, and being approved of there, it 
is announced on the d^ of meeting, with the other subjects of dis¬ 
cussion, in the order ii^ which it%will be taken The business of each 
section occupies it from eleven to iwo or three o'clock, when it separates 
For the evenings of four alteniate cLjys of the iveek, meetings ot the Asso¬ 
ciation are fixed, not, as in th<* monungs, in sections, hut collectively, in 
some place sufficiently large to contain the ^^hole body, and the ladies 
who maybe disposed to honour tlic dt liberations of the Association with 
tlnir presence, of whom each member is aliened to introduce one At 
this cvening-mecting the Presidt nt of the Association presides, and the 
other ollicers and more distinguished membeis of it art' collected round 
him, and among the rest the piesidents of the several sections Tluse 
cai-h in his 6urn then reports to the met ting the proc(‘edings of his section 
during th.it and the preceding d.iy, stating concisely the results of the 
discussions which li.^d been imluccd, and the more rcmaikable of the 
lacts elicited, thus, although the attention of each member during the 
day-time, is of necessity limited to the deliberations of the paiticular 
section to whiih he attaches himself, yet in the evening he is enabled 
to obtain, at hast, some general notion of what has been doing lu other 
SCI tions of the Association 

The reading ot these reports of the presidents of sectioimis fol¬ 
lowed, on the first e\cningof meeting, by a general report ot the secretary 
foi the year, of the progress of Science during that year—a te]»ort usual?;^*^ 
ot gre.it iiiteicbt and importance, directing tlic attention ot the members 
to the more recent i esc arc lies of learned men, and keeping the Association, 
as it were, continually on a level with the onward progress ot hcicmc 
On the rather evenings of meeting, the reports of the presidents arc fol¬ 
lowed by some h v ture from one of the more eloquent of the members ap- 
jiointed by the Council for that purpose, or some*discussion, on a subject 
of interest and importance, among the most distinguished persons present 

Such was the scheme of the proceedings of the Assodation at its 
pre\ lous meetings, and such was the plan now to be adopts d 'Die jiLices 
of sectiouafrmec tings have been mentioned, the pjace appointed for the 
gener.il meetings was the Theatre, of which the president, officers, and 
general committee of the Assocuftion were to occupy the st.ige, and the 
otln r members the pit, gallery, and boxes The president appointed for 
the year w^as the Marquis of Lansdowne, on the morning of Saturday 
however, a letter was, recei\ed from the noble Marquis, announcing that 
he was prevented "from coming to Bristol, by the alarming illness of his 
eldest son, the Karl of Kerry, and an express Mas immediately sent oJF 
to solicit of the Marquis of Northampton, who had announced his inten¬ 
tion of being present, that lie would relieve the Association from its 
present embarrassment, and take upon himself the office ot president 
Hie business of the gencr.il committee possessed little interest, except in 
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the auiumnoemeiit of tliis fhet, the deckratidji of the officers and com¬ 
mittees for ihe jear, of the places of sectional and general meeting, of the 
place (no xhujnportant matter) f dinings and of a promenade at the 
Zoological Gardens and on the evenings at Miller's .Nursery-Ground, 
when there was no general meeting in the Theatre, 

'Jli^re was read the treasurer's report, from which it appeared that 
the property of the Association, including the estimated value of a 
iiumbfer of copies of the printed transactions, was 4564Z A committee 
of recommendations, which liad been# appointed, from time to time, was 
reappointed a 'somewhat unintelligible motion, that the Council should 
meet duimg the week, and exercise its proper functions in the consti¬ 
tution of the Association, which it appears had remained in £d> 6 y«^ce 9 
was earned, and the General Committee broke up 

The first business of the Association having thus been completed, 
wc went for^li from the ancient Chapter-house appointed for it» sittings, 
and found ourselves in a shdwcr of,ram the day was most unpropitious, 
—it rained in torrents until the evening Nevertheless, the streets pre- 
beiited the manifest evidence of a new and strange excitement, th<*y 
were full of passengers, of whom every fourth or fifth might be dis¬ 
tinguished to he a philosopher, by the manifest impatience of his motions 
.jud frequent and feverish mquincs for some part or another of the great 
city, wheio he was to take up his abode Of all such inqumes, however, 
the most frequently reiterated was, no doubt, the inquiry for the Inquiiy- 
Toom, such being tlie attractive designation assigned for the time to cer¬ 
tain auction-rooms in Com-strect, called Ilarril's Itooms Weoursilvis 
followed the stream to these Inquiry-rooms, rejoicing in the hope of a com- 
]>lete and comprehensive solution of all the difficulties which in the multi- 
]>luity and complexity of suih manifold plans and arrangements we felt 
selves oppressed with To our dismay, on ariiviiig at the room of 
Mr llarril, vfo found it swejit and garnished, and instead of the 
smooth and facile suavity, the ‘‘ Irons urbana” of a man, on whom 
Jiad devolved the responsible but unenviable functions of an answerer of 
inquiries, we encountered a very abrupt and somewhat ill-maniiercd 
person, from whom it was with difficulty that we could learn so much as 
Hus, that our steps muU be retraced to the Grammar-school, where our 
inquiries might be lepcated Although thus disappointed, wc were 
> et secretly, and in the pnde of our bumble philosophy, gratified by 
this otheT realization of a piincipie which wc have held from our >ery 
seliool-days, founded,, as we believe, in the very nuclcusT of human 
ii.iture, and common to all times and ages of men, but generally cited 
111 those words of Horace, ‘‘Lucus a non lucendo/' a prmciple, according 
to which the tiuc designation of a thing is to be taken as the very 
opposite of that which is assigned to it Thus convinced that thc^c rooms 
weie called Inquiry-rooms, because inquiries were not answered there, 
we found, as wo best could, our way to the Grammai^school Here wc 
received a programme, of which the foHowing is a copy, and renewed 
pur ticket according to the prescribed forms 

• PROGRAMME 

At the Inquiry Room, in H irnre Rooms, Com Street, which will bo open on 
and after Saturday, the 20th of August, to Members, and Persons who are desirous of 
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bcLomuig Mcnibe««) it is intendeiil that wfpnnatio'ii iftiall be afforded on aU matters 
relating to thO ndmiBRion and focation of Members, and the orrangemrait of buBineiis 
In this room, Lists of Fomi|hod Lodgings,—Plans of the Tables at fli^e Ordinary, 
Nottees of Meetmgs and Exeuruoiis,—^Titles of CommunioAtionB appointed to be read 
in eaoh Section dailv,—^pnntcd Lists of Members, who have arrlTod, with tbcir 
Addresses, in Bristol,-—and all other Notices relating to the Association, will be 
placed m conspicuous situations 

At all otlitfir places of meeting, and at tho Ordinary, Members will be xei^uested 
to exhibit their Tickets 

The General Committee \^ll meet m the Chapter Room of tho Cathedral, on 
Saturday, the 20th of August, at Twelve o'Clock, and afterwards occonbiig to 
adjournment Special notidb will bo gS^n of the time when the concluding Meeting 
of this body will be held • 

Scetional Meetings The Sections will asscinblo every day during tho week, 
Saturday excepted, at Eleven o’Clotk, m the following places. 

t Snrhnno 

A Mathematics and Physucs 
B Chemxstry and ^meraloqy 

C Geology and Geograjit^ 

D Zoology and Botany 
E Medical ^leme 
F Statistics 

G Mechanical Science 

The Committee of each Section will meet dally at Ten, a m. in rooms adjacent to 
the Sectional Rooms 

At or before Ten o’Clock daily, Lists of the Communications appointed to be 
road in each Section will be placed m the Inquiry Room, and on the doors ol tlu 
respective Sectional Rooms 

Geiural Mi'etings of the Association will be 1 m Id m the Theatre, King Strtil, 
on Monday, Wcdneaiiaj, and bndav, at Eight, p m Tlw coiiduding Meeting will 
take place oii Saturday, at an hour to b< fixeil by the General Committei 

On tlie Evenings of Tuesday and ThursiUy there will he no formal busyiess, but 
arrangements will be made for the {iiirpose of affording opportunity for conversation, 
expenimnts, and short disi^ourscs • 

A hunted number of Ladies* Tickets will bo issued for the Eveuffig Meetings ^ 

An Ordinary for the ac'commodation of strangers (at 5s per head, not lueluding 
wine) wdl be provided daily during the week, at the Rooms of the llortieiilturul 
Society, at the upper end of Park Stmt Plans of tho Tables will be shown daily at 
tho Horticultural Society’s Rooms and at tlio Inquiry Room Meinbi ra may seU et 
their places for any da>, by inscribing their names before Eleven o’Cloek of that day, 
at the Inquiry Room, or in the evemng of the previous day, at the Horticultural 
Society’s Rooms 

Members of the Association will be admitted to*vanoiis pubhc and private 
establishments, on cxhibitmg their Tickets—A printed List of such establishments 
will bo placed m tho various Meeting Rooms 

HciTing now made our inquiries, and it must be admitted satisfied 
them, we Jjetook ourselves to an hotel m Clifton, and on announcing 
our intention to sleep there, to our astonishment tlic communication was 
met by an inquiry, whether we were or not a member of this Associa* 
tion On acknowledging, as are always disposed to do, with much 
self-complacency, that that distinction had fallen to us, we were informed 
that it^would cost us at least five shillings for a bed, however small the 
bed-room, and tjiat if our ambition extended beyond a mere closet, 
ten shillings and sixpence woi^d be the price of a night's repose, more¬ 
over, that to sleep as though we were not a member of the Asssociation, 
would cost for every night of such philosophical slumber, one guinea 
Much wf had heard m our time of a cunous method ®f sleeping at 
Bristol with one eye open,-—and convinced that there waa some truth 


PlftPOS 

Merchants’ Hall 
Grammar School 

Institution 

Colston’s School 
Colston’s School 
Chapter Room 

Merchants’IIall 


Provisional r« tain s 

Mr F W Jerrard 
Mr WiiiiAM Hbrapatii 
I Mr Wm, Sanders, 

(Mr S Stutchuujiy 
Pr Rilbv, Mr S Rooishv 
Dr Symondh 
Mr C B Fripp 
(M r T G Bunt, 

\Mp W West 
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Ill it,—we detemiiiied to sleep, at any rate for this night and the next, 
nnphiloso]diically and less expensively, in Bath, a scheme favoured by 
the appearance of a Bath coach at the door • 

Ten o'clock on Monday morning brought us back to Bristol, and 
found the streets of that great city thronged with newly-amvcd philo¬ 
sophers, pounng forth trom the hotels «iiid lodging-houses, and crowding 
along Com-street to the Inquiry-room, where its functions were some¬ 
what mori cheerfully exercised than on the preceding Saturday, here, 
having gone through the form ol supposing an igiquiry, and an authenti¬ 
cation of their qualifications to be admitted members, they were referred 
to the Council House, called the Reception-room, where they were 
admitted, and whence each h.istcned to the particular section m whose 
deliberations be proposed to t<ikc a part 

Notwithstanding the delay occasioned by the extraordinary influx 
of persons applying all this morning to be enrolled members (d tin 
Association, suibcicnt numbfrs were, by eleven o'clock, admitted to fill, 
we believe, the place of meeting of every Section of the Association 
f)ii this, hovvevcT, and on the succeeding days, it appeared to us, that 
the most crowded of the Sections were those of (leology and Mechanical 
Science, by reason, perhaps, of the more intelligible and popular cha¬ 
racter of the subjects discussed in these Sections • 

Before the expiration of the first day, 1100 members were enrolled, 
and, eventually, the number amounted we believe to more than 1300, 


among whom were the lluke of Beaufort, the Marquis of Northampton, 
Earl Bathurst, Lord King, Lord Nugent, Lord S<indon, Lonl Edward 
Somerset, Lord Cole, Lord Browne Mill, The Lord Bishop of Bath and 
Wills, Baron Dupin, The Right lion Spring Rice, Chancellor of the 
Exihequer, Right lion Henry Jlobliovise, Hon C A Hams, C.ipt Sir 
«*-Wiii Ross, Sir Chdiles Jjomon, Sir Thomas Ackland, Sir 11 Stracbey, 
Baronets, Sir D.ivid Brewster, Sir David AVilkie, Sir Peter Laurie, 
T G B Esttourf, MP, T Estcourt, M P , J J Guest, MP, 
R B Hale, M P , G A Hamilton, M P , II Handley, 11 P , Colonel 
Gere Langton, M P , E A Saiidford, M P , P J Miles, M P , W 
Miles, MP T Wise, MP, Professors Buckland, Daubeny, Rigaud, 
Powell (Oxford), Sed|]^VKk, Cumming, Henslow, Challis, Rev W 
Wilt well, Rev G Peacock, (Cambridge), Professors Moselej, Babbage, 
Bailty, Christie, C'ooke, Don, Phillips, Ritchie, Todd, and Wheat¬ 
stone (London), Forbes, (Edinburgh), Johnston (Durham), Barker, 
Evanson, Geoghegan, fJir W R Hamilton, Lloyd, M‘Caul, and McCul¬ 
loch (Dublin), Stevelly (Belfast), Von Breda (Leyden,), Moll (Utrecht), 
P.irigot (Brussels), Munier (Geneva),* Nilsson, (Lund, Sweden), Von 
Raumer (Berlin), Hare (Philadelphia), Doctors Uoyd (Provost of 
Dublin), Dalton (Mamhester), Lardner, Apjolin, Bliss (Oxford), Bow- 
nng, Fiske (America), Henry, Luppeubiirg (Hamburg), Metcalf (Ken¬ 
tucky) , Davies Gilbert, Esq, Tliomas Moore, Esq, the Very Rev, the 
Dean ot Wells, the Rev W L Bowles, Rev W I) Conybeare, &c 
^ It will, ^Ye conceive, be more m the spint of this journal, and more 
satisfactory to our readers, to present our account of the proc^dings of 
the Association, not under the form of a daily ropoit, but as a conspectus 
of the whole 
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The following, then, are the titles of the papers reiul, aiul ilu 
communications made, m the different sections dunng the week 

Section A 

Sii David Btewster reported progress as to the experiments directed at ihe 
former meeting to be instituted on the construction of a Lens of Rock Salt 
Ml Lubbock communicated the result of some important Observations 
on the Tides at the ports of London and Liverpool 

Mr Whewell rcporte4 proceedings of the Committeo appointed by the 
Association to fix the reltti\e \alu^of Land and Sea. ^ 

Mr Lubbock introduced a pap A on the formation of an empirical Lunar 
Theory 

Professor Sir William Hamilton gave an account of Mr Jerrard’s Mathc- 
maticaf Reseaicbes connected with the general Solution of Algebranal 
Equations 

Professor Phillips made a brief statement of the operations of the Com¬ 
mittee appointed by the Association for the purpose of making a series of ex¬ 
periments to determine the Subtcrran(*an Temperature of the Earth 
Mr Craig read a paper on the Polarization of Light 
Mr Russell read an important paper on the phenomena of Waves and 
Currents * 

Professor Pow ell communicated some ohser\ aHioiis on Refractive Indices 
Sir DaMd Brewster read a paper on a Singular Devclopement of Polar¬ 
izing Structure m the Crystalline Lens of Animals after Death 

The Rev Mr M‘Cauley read a paper in continuation of one communi¬ 
cated to the Association last year, on the application oi Electro-Mognelum 
to Mechanical Pui poses 

Ml Hams read a paper on some Phenomena of Electrical Repulsion 
Professor Chaliis made a supplementary Report on the Matl^imatical 
Iheory of Fluids " ^ 

Professor Stevcily made some remarks on the interpretation of the 
doubtful sign in certain Algebraic Formula) * 

Mr M‘Culloch read a paper on the Laws of Double Refraction of Quartz 
Mr Adams made a communication on the Interference of Sound 
Mr Talbot reported his Researches on the Integral Calculus 
Dr Apjohn read a paper on tho Specific Heat of Gases 
Professor HamJton made a communication on the Calculus of Princijial 
Relations * 

ThoRe\ William Scoresby described two Magnetical Instruments 
Profe sor Forbes read a paper on the Teirestrial Magnetic Intensity at 
\ unous Heights 

Sir David Brcwstei read a paper on the Action of Crystalline Surfaces 
Mr W G Hall made some remarks on the Connexion of Weather with 
the Tide 

Mr Ettricke read papers “ On an Instrument for observing Terrestrial 
Magnetism“ On improved Rubbers tor Electrical Machinesand “ On a 
New Iqjitrument for trying the Effect of Electrical Discharges in rarefied Air, 
or in different kinds ol Gases ” 

Mr Addams fiiade some observations on the Vibration of Bells 
Dr Reutzi introduced a |ftiper “On the Higher Order of Grecian 
Musicand another “ On Mnenomic Loganthms ” 

Mr H^hewell read a paper on a New Anemometer « 

Professor Phillips read a notice of the probable effects of elevated 
giuund in the direction of the Lines of tc^ual Magnetic Dip 



140 


THE BRITISH ASSOCIATION 


Sir David Biewster described* some valuable Improvements in the 
Telescope 

Mr Russell read a paper on certain Elements 02 the Resistance of Fluids 
that appear to be internally connected with the application of Analysis 
Dr Hare made a communication on the Electric Sparlf 
Dr Carpenter described a system of teaching the Blind to read 
Mr Hodgkinson gave an account of some experiments madle at the re¬ 
quest of the Association, to determine the comparative strength and other 
properties of iron, made with the Hot and Cold Blast 

Section* B. 

Mr Watson communicated the results of experiments on the Pyrophos¬ 
phate of Soda r 

Mr Ettricke described a new form of Blowpipe 

Mr Herapath produced an Analysis of the Water of the King's bath, 
at Bath 

Dr Hare, of Philadelphia, made^an important communication on Rock- 
Blasting , and also described a Gas-meter which he had for many years found 
of great use, but which had not yet been used in this country 

Mr William Herapath gave a short account of the Aurora Boi calls of 
the Iftth ot November 

Mr Thomas Edley furnished a paper entitled, ‘ Important Facts ob¬ 
tained Mathematically from Theory, embracing most of those experimental 
results in Chemistry which are considered as ultimate Facts ” 

Dr Charles Henry read a paper on the Power of certain Gases to pre¬ 
vent the union of Oxygen and Hydrogen 

Mr W Herapath read a paper on Arsenical Poisons 

Dr^Hare made some observations on the improvements of the Galvanic 

Pile 

Dr Dau\eny read a report *on the present state of our knowledge with 
Tegard to Mincral-Waters 

Mr Mushet exhibited specimens of Iron Ore, and also of an Iron 
Cement, which he stated to possess superior binding properties 

Prolcbsor Johnson explained the constitution and properties of Para 
Cyanogen 

Mr W West read a paper on the Substances diffused through the 
Atmosphere 

Dr Hare read a Copy of a correspondence between Berzelius and 
himself, on Chemical Nomenclature 

Di Dalton made some observations on Atomic Symbols 
Professor Johnston brought before the Section his Chemical Tables, of 
which a specimen, entifled “ Chemical Constants," had been laid before the 
Association m Dublin 

Dr Thomson read a detailed account of experiments on the Combina¬ 
tions of Sulphuric Acid and Water 

Ml W C Jones read a paper on a peculiar modification of Gluten 
Mr Crosse described certain improvements in the Voltaic Battery, and 
also read a paper on Atmospheric Electricity • 

Mr Scanlan gave an account of a n«w Compound, found during the 
destructive Distillation of Wood 

Professor Davey described a peculiar compound of Carbon and^otassium, 
and also*a new Gaseous Bicarburet of Hydrogen ^ 

Dr Inglis made some remarks on the Conducting Power of Iodine. 
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Dr Knox made some observations on Fluorine. 

Mr Black described a mode of detecting the strength of Spirits by 
diluting with Water * 

Dr Trail m^de a communication on the Aurora Borealis 

Section C 

Mr CUhrlesworth read a notice t)f the Vertebrated Animals in the 
Crag-formation 

Mr Bowman read an« account of a visit to the Bone Caves of Cefh, m 
Denbighshire • ' 

Mr Ibbotson exhibited Geogra^ieal Models of Neufchatel, and of the 
Under Cliflf in the Isle of Wight 

Dr^Daubeny stated the results of some experiments on the effects of 
Arsenic or Vegetables 

Professor Sedgwick and Mr Murchison, communicated a paper “ On the 
Classification of the old Slate Rocks, and true position of the Culm Deposit^ 
of Devonshire ” • 

Mr De la Beche read a paper on The Connexion of the Geological Phe¬ 
nomena with the Mines of Cornwall and Devon 

Professojr Phillips made some observations on the removal of large Blocks 
or Boulders &om the Rocks of Cumberland 

A communicatioR was received from Dr, Ri\ey and Mr Stutchbury, on 
ccrltini Saurian Bones discovered near Bristol 

l)i Buckland produced a Bone, which had been found upon the red- 
sand-tone in Bristol, supposed to be a remain of one of the rioters burnt at 
the Custom-house, the animal matter of which having been roasted out, the 
cavities became filled with lead 

The Marquis Spineto read ^ report of the attempts made to ascertain 
the Latitude of the ancient City of Memphis • 

Dr Buckland placed upon the fable •specimens of the engravings of 
some of the Fossils in the Bristol Institution, prepared undei fhe direction 
M Agassiz, and also a Copy of the first volume of his Treatise on Geology, 
for the Bridgewater Treatises 

Mr Fox read an important paper on the change in the Chemical charac¬ 
ter of Minerals induced by Galvanism 

Mr Crosse made some communications of the highest interest on the 
formation of Artificial Crystals and Minerals , 

Mr Conybeare read a paper on the Coal-fields of South Wales 
Mr Murchison communicated some remarks on the Geological relations of 
certain Calcareous Rocks, near Manchester, and also on the ancient Hydro¬ 
graphy of the River Severn 

Lprd ]^^gent read a communication respecting some Sea Rivulets in the 
Island of Cephalonia 

Mr Charlesworth read a paper on some alleged fallacies in determining 
the ages of Tertiary Deposits 

Professor Forbes made a commijhiication on the connexion of the 
Pyrenean Hot Springs with the Geology of the District 

The Rev Mr^ Clarke gave an account of some Hot Spnngs at Longleat 

tSsCTlON D. 

Dr Richardson communicated, in several readings, his report on North 
Amencait'Zoology • 

Mr Rootsey announced the results of various expenments to extract 
Sugar, Spirit, &c , from Mangel Wurzel 
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Professor Hensiow made some observations on tho formation of Sujrai 
in Plants 

Mr W G. Hall read a paper on the acceleration of the Growth of 
Wheat ^ 

Mr Bowman read a paper on the Longevity of Yew Trees 
Mr Ball gave an account of a new species of the Seal. ^ 

I>r Hancock exibited a specimen of a new and scandent species of 
Norantea 

The Rev Mr Hope exhibited an Hermaphrodite Lucanus 
Mr Hope read an interesting paner on certain Notions of Antiquity 
derived from tho Ancients 

Mr Hall introduced the subject of tho application of Lime as a manure 
Colonel Sykes made some observations on tho fruits of the D^'cean, ot 
which he produced drawings 

Mr J T Mackay read a report on the Geographical distribution of 
Plants in Ireland and the West of Scotland 

Mr Royle introduced the subjcc| of Caoutchouc, with some interesting 
paiticulars of its Importation and Application m Manufactures 

Mr Duncan brought forward the suliject of the Luminosity of the Sea, 
for the purpose of eliciting information respecting so beautiful a^ihenomenon 
Dr Hancock gave an account ot the Cow-Fish, or River-Cow 
Dr Macartney read a paper on the mode of preserving Animal and 
Vegetable Substances 

The Rev Mr Hope road a communication from Mr Ruddon, on the 
means of obtaining Insects from Turpentine 

Mr Carpenter read a communication on the “Criteria of Species,” 
founded on the views of Dr Prichard 

Section E 

Dr O’Beyne presented a Report from the Dublin Committee on the 
I'athology of the Nervous System 

Dr Prichard read a paper on the Treatment of Diseases of the Brain 
Dr Houston described a twin foetus, born without brain, heart, or lungs 
Mr Carmichael read a paper on Tubercles 

The London and Dublin Committees forwarded reports on the Motion 
and Sounds of the Heart 

Mr Greeves introduced a paper on the Gyration of the Heart 
Dr Brewster read a paper on the Polarization of Light. 

Dr Canon read a paper on Absorption 

Dr Hodgkin communicated some observations on the connexion between 
the Veins and Absorbents. , 

Dr Reid produced ‘^a short exposition of the Functions of the Nervous 
Structure 

Dr Macartney exhibited a portable probang, and read two short papers, 
one on the Organs of Voice in the New Holland Ostrich, and the other on 
the Structure of the Teeth , 

Mr Walker read a paper on the Nerves and Muscles of the Eyeball 
Mr Adams made some observations on the Pathological condition of the 
Bones in Chronic Rheumatism • 

Mr Hettling explained a New Mode of removing Ligatures 
Dr Evanson made a report on a fracture of the neck of the Thigh-bone 
Mr *W B Carpenter read a paper on the Origin of Parasitic Animals 
Dr R T Thompson explained the Chemistry of the Digestive Organs 
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Section F 

Dr M*Cleland commjinicated, at j^reat length, some statistical facts con¬ 
nected with the former and present state of Glasgow 

Mr Kingslev presented various tables relative to the Revenue and Ex¬ 
penditure of the United Kingdom 

Baron I^upin made some observations on a paper which he produced, 
entitled, ** Researches relative to the Price of Grain, and its influence on the 
French Population ” 

Mr Porter produced ^ Report oj the Effects of Vaccination 
Colonel Sykes, from the RoyaV Asiatic Society of GH'eat Britain, an¬ 
nounced the formation of a Committee of that Society, for the purpose of 
collecting Statistical information respecting India, chiefly with a view to the 
promotion of commercial intercourse 

Mr Gregg’s Outlines of a Memoir on Statistical Desiderata was read 
Di Lardncr made an important communication on the Effocts of Rail¬ 
roads on International Communication 

Mr Taylor, Treasurer of the Association, communicated a paper on tho 
Mineral Riches of Great Britain 

Dr Yellowly read a paper on the employment of Spade-husbandry 
PiofessojT Forbes detailed the lesults of experiments on the Height, 
Weight, and Strength of 800 indiMduals, natives of England, Scotland, Ire¬ 
land, and Belgium • < 

Dr Collins communicated a paper on the Periodicity of Births 
Baron Dupin exhibited two Maps of Great Britain and Ireland, curiously 
shaded to show the comparative Density of Population, and the comparative 
state of Crime 

A Report from the Manchester Statistical Society, on the state of Educa¬ 
tion in Liverpool, was read, also, the Statistics oi popular Education in Bristol 
Loid Sandon moved a recommendation to the East India Company to 
take measures for procuring a census of the? population under^their govern¬ 
ment 

Srciion G 

Professor Moseley made some observations on the Theory of Locomotiv o 
Carnages 

Mr Russell, of Edinburgh, laid before the Section the result of certain 
experiments on tho traction of boats in canals at different velocities 
Mr Henwood communicated a paper on Naval Architecture 
Mr Corsham described certain improvements in Neper’s Rods for facili¬ 
tating the multiplication of high numbers 

Dr Daubeny explained an instrument of his contrivance for taking up 
Sea Water from any given depth 

M^ Braham explained certain improvements *made by him in the 
Mariner’s Compass 

Mr Price exhibited a model of *a new construction of Paddle-wheels 
Mr Chatfield read an Essay on Naval Architecture 
Mr Enysgave an account of the working of the Cornish Steam-engines 
Mr*Pinkus read a paper on the transmission of power by the ri^refaction 
of Rir. • 

Dr Lardner delivered, at diiQCerent sittings, some highly interehtiiig dis¬ 
courses on Steam Communication with various foreign partb 

The commiuiieations made by Messrs Lubbock and Whewell, m 
the section of Mathematics and Physics, on the subject of the Tides, were 
of peculiar interest and importance 
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Thero appeared, from a cotaparison of the obserratioiiB of Mr* 
Hutchinson, of Liverpool, and Messrs. Jones and Bussel, m London, with 
the tide-theory of Bemouilli, an extraordinary agreement between 
observation and theory, so far as the height of the tide concerned, and 
an apparent disagreement m respect to the time of the tide The tide, 
ds our readers are aware, is dependent pnncipally upon the moon, and 
partially upon the sun, the effects of the attractions of these bodies being 
sometimes superposed, and sometimes opposed^ and passing within a lunar 
month twice through every intermediaite stage between superposition and 
opposition Upon the declinations of^he sun and moon, upon their nght 
ascensions, and their parallaxes, elements determining their position in 
respect to the earth, depend then the height of the tide, and tl^e height 
odlculdted by theory from these elements, agrees, it appears (irom a course 
of observations continued through 19 years in London, and a longer 
period, we believe, at Liverpool), so completely with the real height of 
the tide, that, accoiding to Mr Lujibock's observation, observation may 
be considered as, m this respect, an absolute verification of theory, the 
difference being less than might be supposed to occur in making and 
registenng the observation 

Such was the agreement of the theory and observation The 
anomaly was this The cfiect of any relative position of the sun, moon, 
and earth upon the tide, at any place, might be supposed to be produced 
at the instant when they were in that position Now this is not, it 
appears, the case 

That effect is not in reality produced until five lunar half-days after¬ 
wards, or, to speak more correctly, the true effect of any relative position 
ot the sun, moon, and earth, is undoubtedly produced at the precise 
moment when they arc in that position, but that effect does not develop 
«* itself under the form given by Bemouilli's theory until five lunar half¬ 
days aftefwards Thus, then, it appears that the statical theory of 
Bcrnouilli is wrong as to certain of its elements, but that the operation 
of the causes, whence the error of the theory results, is, after the expira¬ 
tion of five lunar half-days, neutralized 

Another most mqportant and unexpected fact, stated by Mr Lubbock, 
was^that the height of the tide in miy place was certainly and sensibly 
affected by the height of the barometer The tide is higher as the 
height of the barometer is less M. Daussy (who was, we bcheve, the 
first to observe this) found that a fall of the barometer 0 622 parts of an 
inch, caused the height of the tide in the port of Brest to he increased 
by 8 78 mches And Mr Dessiou has found, by a careful comparison 
of the tide-observations made in the port of Liverpool, m the year j 784, 
by Mr Hutchinson, that the height of the tide was there effected by the 
height of the barometer; so that, caUens panhus^ it rose one in^h on an 
average for each tenth of an inch of the fall of the barometer. 

Mr. Lubbock was fouowed by Mr Whewell, wHo stated that the 
observations of Mr Bent on Ihe tides of the port of Bnstol did not 
exactly agree with the results of Mr Lubbock, a fact which might pro-* 
bahly explained by the local causes, whose operation is there so 
remarkable, that at Bnstol the tides rise 50 feet, whilst lower down the 
channel they rise only 20 feet The discrepancy being of this kind, that 
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dividing tlie elements of the theoreticartide into two,—^tliose winch depend 
upon decimation, and t^ose which depend upon parallax,—^the time by 
which the observed follows the theoretical effect is different m the one 
case from what if is m the otlier. 

The more valuable part of Mr Whowell’s communication had, how¬ 
ever, refereioe to a proposition for determining permanently the relative 
level of land and water If,** said he, “ two horizontal lines could be 
drawn, and permanently yiarked on the earth's surface, at right angles to 
one another, a Ime, f(9!r instandb, from Bristol to Ilhiacomb, and from 
this, another across the country tdwards Lyme Regis, then observations 
on the height of high and low water, made through a long period of time, 
and referred to different points of this line would show whether that 
portion of the island on which these lines were traced, had, or had not, 
altered its position in respect to the level of the sea, whether that altera¬ 
tion of position were one whose direction w^s cast and west, or north and 
south, or towards any intermediate point ot the compass And thus might 
be set at rest a question which«has long occupied the attentions of geo¬ 
logists, and which has acquired of late peculiar interest, from what has 
b( cn said of the alteration of the level of Sweden It is earnestly to be 
desired that this valuable suggestion should bp acted upon 

Mr Jerrard, a gentleman resident, we believe, in Bristol, but well 
known m connexion with the University of Cambridge, had at the pi e- 
vious meeting of the Association submitted to tlie Section of Mathematics 
a theorem, the very designation of winch liad produced an cxtiaordiuary 
sensation among its members It was a theorem, the object qf which 
was no other than “ to solve, by a general method, equations of the 
fourth degree" Our leadeis are aw are* that a simple equation, one of 
the first degree, is one of very easy solution, that an equation of the* 
second degree, commonly called a quadratic, presents greater difficulties, 
these, however, are overcome by every sthool-boy, tliat an equation of 
the third degree or a cubic, although it resisted long the efforts of the 
earlier mathematicians, was yet long ago solved by that philosopher, 
astrologer, physician, and madman, C.irdaTi, who believed the solution 
to have been communicated to him by a familiar spirit Descartes at 
length solved an equation of four dimensions, and a second solution was 
effected by Wanng, and here analysis was arrested, no method was 
known for the solution of equations above the fourth degree the method 
o Mr^ Jerrard was one which proposed to itself tHfe solution of equations 
of eveiy degree It was one of great complication and labour, lying on the 
very verge of analytical knowledge, and requiring, previous to any investi¬ 
gation which might verify it, an abundance of labour, and the first order 
of mathematical power, it was accordingly referred ^o Sir William 
Hamilton, to report upon it at this meeting of the Association, and Up/ 
were placed at his disposal, to be paid to the person whom he might 
employ to perform the actual Calculations of the roots of ceitain equa¬ 
tions, according to this method 

Sir William Hamilton reported, in the first place, that hc*had not 
employed any portion of this money, that he had otherwise satisfied 
himself of the ments of Mr Jerrard’s method, wduch he discussetl at con- 

VoL II L 8 
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siderablc and greatly eulogized, but which did not effect the 

o])jert which lu had ])roj)osed The following account of Mr Jenard's 
in(‘tliod IS that given by Mr J'eacock, of Timity College, Cambridge, we 
copy it as most correctly reported in the Bristol Mirror^ 

Mr Peacock expressed his concuricnce with most of the obser\ations of 
Sir William Hamilton and Professor Babbage, and observed theft the import¬ 
ance and \alueof Mr Jerrard’s researches ought not to he altogether estimated 
by his succ css m the general solution of equation** of higher degrees than the 
fourth By means of more correct definitions of Symmetric functions than 
those whuli had been commonly empfoyed, and by the separation of the 
symbols of operation from those of quantity in the manner first proposed by 
Arbogast, and by the adoption of a conventional notation equally simple and 
compiehiiisive, Mr Tcrrard had succeeded m the expression of symmetrical 
products of any entire rational functions by formula) almost equally simple 
with those of the binomial and multinomial theorem He was thus enabled 
to efl:ccr the transformation of equations, when tho new unknown quantify 
expiesses any rational and entire function of that in the original equation, the 
co-efficients of the new equation being all included in his geneial formula 
Mr Peacock considered this method of Mr Jerrard as constituting a \cry 
nupoitant addition to the power which has hitherto been possessed by analysis 
in the treatment of symmetric al functions, and m the transformation of equa¬ 
tions,—Ischunhausen proposed to reduce equations of all orders to binomial 
equations by transfoimations which destrojed simultaneously all the interme¬ 
diate leims, the apjdication of this method requires the elimination of a senes 
of unknown quantities fiom equation (whoso terms aic expressed by Mr J’s 
gene ral forraulce) of the first, second, third, and regularly-ascending degrees 
the fin%aj equation which results (for equation beyond the third degree) rises 
to a higher degree than that of the equation to be solved Mr Jerrard, how- 
CAcr, by the yitroduction of a sufficient number of terms into his ieducing 
♦equation (whose co-cfficiuits are to be determined by the lequircd conditions,) 
has shown in wliat manner the second, third, and fourth terms, or the second, 
third, and fourth teims of any equation beyond the fourth degree may ho 
simultaneously exterminated, by means of equations of the thud or filth 
degrees Mr Peacock observed that he considered the process which had 
been employed by Mr Jerrard for this purpose as eminently ingenious and 
original, and that he wa9unahle to discover any defect in bis reasoning, though 
the possibility of solving this veiy considerable problem had escaped the 
observation of Lagrange Mr P said the extension of Mr Jerrard’s process 
to the simultaneous extermination of four successive terms of an equation of 
fi\c dimensions, or its reduction to one of Do Moivre’s solvible foims, would 
require the introduction of more terms into the ieducing than into the oiigmal 
equation, and would consequently introduce relations amongst its co-eflicients, 
which were necessarily furnished by tlfc original equation, and not by tho 
conditions which the process of solution require to be satisfied It was for 
this reason that Mr Peacock was disposed to doubt the applicability of Mi 
Jerrard's method to the solution of equations beyond the fourtl^ degree 
Mr Peacock proceeded to observe that every method whu^h had hitherto been 
proposed for the general solution of equations had been shown to be impiacti- 
oable, and that he was himself so tai influenced by Abel’s reasoning as to 
believe that the general expression foi the root of an equation of the fifth 
degree tif any such existed) would be an unknow n transcendent In inquii les 
ot this very difficult nature, which approach the extreme limit of the abstract 
speculations of the human mmd, it would be equally unsafe and uiiphilosophical 
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to assert that the solution ot tins or any oihci inobleni w is impossible, inil«'‘S 
it IS distinctly dornicd in what sense that impossibility is understood, the 
lesoarchcs of analysts are perpetually leading to a knowledge ot the existence 
and praporties ol new transcendents, the necessary results of symbolical laii- 
>’guage and leasoning, whose complete devclopement and expression, by tht 
ordinary operations and signs of algebra, is altogether impracticable, and it is 
to expressions of this kind that we must probably look in the furthei prosecu¬ 
tion of such inquiries as those which were the pi imary objects of Mr Jcirard’s 
most valuable and original ^nemoir^ 

11ic Rcpoit read by Professor Phillips on the Intenor Temperature ot 
the Eaitb, was in so far interesting as it tended to show, from experi¬ 
ments m*idc by Professor l^'orbes m the mines of the J^ead-hills, by Mi 
Buddie, at Newcastle, and Mr Anderson, at Wcarmouth, that the ic- 
c(‘ived theory of the increase of temperature as we descend, is correct 
In one of the examples cited, the tlicrmometei stood at 7B® in the mine, 
and the mean temperature at the surface wdS 47 whilst the depth was 
525 yjirds In a mine at Newcastle, at 280 yards below the surface, with 
a mean temperature of 474% ftliennomcter stood at 64% being very 
nearly tho augmentation of a degree for every fifteen yards, whicli pro¬ 
position might be taken as the average in a determinate ratio In a 
mine it Manoli ester, ^t a depth of 337 yards, it was 62°, in a salt-mine 
at Nortlnviclu 112 feet deep, 52°, and in a mine at Bedmmster, mar 
Bristol, which had been ascertained within a few days, at a depth of 
170 yards, it was 64° In a jnt at Newcastle, 536 y^ards deep, or about 
lliroc-tcntlis ot .1 mile, where the temperature above averaged 474% 
lie low ivas 72% and in two other observations, 74^° and 78*^ 80 well 

were these principles known at Pans, that he had been informed «i well 
was m process of being sunk for the puipose of obtaining hot watci, 
w Inch he had no doubt did exist in the interior * , 

Among the most interesting of the communications made to the 
meeting, were those of Mr Russel, of Edinburgh, on the subjcit ol 
Traction on Canals, and as connected with tins subject, that of a certain 
wa\o which is, it appeals, produced in a canal when a body is put in 
motion, analogous to that which might be produced if we suppose a 
mass of water suddenly to be let in at the extremity of tlie canal This 
wave, Mr Russel stated, to move along the canal with an uinjoim 
velocity, between winch and the depth of the canal there was this re- 
maikable relation, that the velocity was exactly that w^hich a hoa^y 
btidy woulcf acquire m falling freely through a §pac( equal to one half 
the depth of the canal Proceeding continually with this same velodty, 
but diminishing continually in height, the same* wave had been followed 
l>y Mr Russel, and distinctly seen-*for a mil(» and a-lialf, and it bad 
been perceived m another case to exist at a distance of throe miles 
fiom tho place where it onginated Since the velocity of the waie 
depends upon the*depth of tho canal, it will be affectid by any occasional 
shallowness, and will be less tear the sides than at the ct litre, iind, 
moreover, canals differing from one another m depth, will ha\e different 
corresponding velocities of the waves which me propagated through them 
Now upon this depends a most important condition of the tiattion of 
baiges upon the canal at high velocities 

L 2 
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Tho received law of the resistcUicc of fluids, is one by which it is 
made to vary as the square of the velocity,^so that a boat drawn 
through a fluid with twice the velocity of another, would require four 
times the traction, drawn with three times the velocity, it would 
require nine times the traction, and so on And if this law had no 
raodiflcation in practice, to draw a boat at mne miles an hour would 
require nine times the traction, (nine times the actual pull of the horse, 
to say nothing of the rate at which he must go,) that it would to draw 
it .it the ordinary rate of three miles dn hour •Thus, the possibility of 
impelling canal-boats to any useful purpose with any but very low velo¬ 
cities was never thought of Boats are, nevertheless, now drawn 
commonly on the Forth and Clyde canal, at the rate of nine or J;cn, or, 
we believe, in some cases, at twelve miles an hour, and with less trac¬ 
tion than they can be drawn at four, live, or six miles an hour The 
wave observed by Mi Itussel, and the uniformity of its motion, connects 
itself with tins fact The boat, wImjii put in motion, sends its wave be¬ 
fore it, whose motion has nothing wdiati^vcr to do W'lth that of the boat, 
but depends only upon the depth of the canal In the Forth and Clyde 
can.il, its velocity is eight miles an hour Whilst the boat^noves then 
at less than this velocity, it is behind the wave, and so long the resist¬ 
ance is continually greater as the V( locity is greater, and according to the 
received law of the squares 

At seven miles and a half, or eight miles and a half an hour, the 
boat overtakes the wave, and is lifted upon it, and then the traction, 
instead of being less than it was at seven or seven miles and a half, 
became^ suddenly greater It was in one instance obseivtd to be at 
7i miles an lionr, 830 lbs by tlie dynamometer, while at 82 miles, 
instead of fiythcr increasing, ft fell to 23(5 lbs Tlie complete explana- 
• tion of this fact remains, perhaps, to be giien, the fact itself is unques¬ 
tionable Its application to the navigation ol canals is evident 

Evf ry canal has, according to its depth, a certain velocity of wave, 
on which depends the rate at which a fast boat may best be impelled 

This communication of Mr Russel w'as made to the Action of 
Mechanic.il Science, vjliich had been opened by a discussion between 
Professor Moseley and Dr Lardner on an important point m the theory 
of rail-roads It ajipcars, that 111 certain calculations made to deteimine 
the expense of working a given load.on two dificrerent and rival lines of 
rail-road, an assumption had been made, that provided the inclination did 
not exceed the angle t)f repose, the additional expense of coals in work¬ 
ing the load up the incline would be compensated by the diminished 
traction down it This position Processor Moseley denied It was, he 
admitted, true in respect to the direct traction aiismg from gravity, and 
in respect to the traction arising from the friction of the trai;} on the 
incline, but it was not true in respect to the friction of the machmciy 
of the locomotive-carriage itself, which friction he stated to be a consi¬ 
derable element of the whole resistance,^imounting always to one-fourth 
or one-fifth of the whole traction This fnction of the machinery, ho 
stated <0 be composed of two parts 1st The passive friction of the 
engine being that w liicli w ould be neccss.iry to put the wheels in motion, 
if the carriage was lifted fiom tlie ground 2]id]v The fnction of the 
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(‘iigiiic, resulting from the force which it overcomes, and therefore projioi- 
tiondl to the traction ^ 

The first of these resistances is, in passing over an incline, workt d 
over the ti^o sideaof the incline, instead of over the base, and the second 
lb imredsed enormously in the ascent of the plane by the traction, whilst 
111 the descc&it it is only diminished until it is equal to that on the 
horizontal plane, leaving on the whole a veiy considerable loss of powei, 
and therefore of fuel, by th^ ascent In the course of this discussion, 
Dr Lardncr stated that” lie had Entirely arrested the descent of a tram 
upon an incline by scattering sand upon it, and he suggested that great 
pra<*tical advantage might be derived fiom attaching watering-pots to the 
oamages^ by which the rails might be watered before the wheels, and the 
friction materially reduced 

An extremely interesting and important paper was read in Section 
A, by Professor Powell, on Itefiactive Iiidicq^ 

The determination of the refractive indices for definite rays of tlie 
solar s]^ctruin, marked by tlie dark lines, from the direct observation of 
tlioii donations pioduceil by prisms of different substances, fiist proposed 
and executed by Fraunhofer, for ten mi'dia, solid cmd fluid, was carried 
on by Mr Rudberg ^or ten more cases Tlie ^necessity of an extended 
sorn s of such determinations was pointed out b^ Sir J Ilerscliel and 
Sir 1) Ilrewster, and was further urged by a special recommenditioii of 
the llntisli Association Mr Powell, by a simple and most ingenious 
apparjitus, lias ascertained the refractive indices belonging to each of the 
standard primary rays foi various media, winch may be considered as a 
most valuable contribution to this blanch of science 

The following arc among the most interesting communications m 
Chemisiky and Minfhalogy — • 

Dr Haic (of Philadelphia) dosciibcd the mode he had iloMsed fur 
Blasting Rocks m Amcnca, the apparatus coii'-ists of two coppei-wire-i 
joined by a small platina-wire, in the uiuldlc of a tin case containing the 
gunpowder to he exploded The two extremities are attached to a caloiiineler, 
and when this is set in action the \oltaic ignition is efleited The advantages 
ol this mode are, diat the action is instantaneous, and maybe carried to a 
eonsideiahle distance tiom the persons employed Dr H stated that 12 
Mmultaneous discharges m a lock had been made at 150 feet distance, and 
he had no doubt that \ery large blocks for columns, &c, might thus leadily 
ic detached These < onibiucd explosions maj, of couise, he made beneath 
water, and afford an obvious mode of blowing up rocks impeding naMgatiun 
Besides these ad\antage8, the causes of human suffering and calamity 
are lessened If the explosion is not* ctlected the in'>tant the voltaic apparatus 
IS in full use then the cause of failure maj fearlessly be sought after the 
voltaic apparitus has been disconnctted, and thus the many accidents resulting 
fiom approaching and disturbing a delayed but ignited tram are avoided 

Instances were^riven of this description, and a painful case related, where 
the Ignited t**ain had not exploded^, and after two hours had elapsed, the unfor¬ 
tunate mail descended into the mine, which was filled with suffocating gases, 
evolved from the smouldenng combubtum of the tram and some tallow, , 
accidentally present he was followed, at diflcrcnt intervals, by his two sons, 
who also tell victims By Dr Hare’s method ol firing the gunpowder, these 
and other obvious dangers are avoided 
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Dr Charles Henry read a very interesting paper upon the Power of certain 
Gases to intcricre or prevent the union of Oxyjjen and Hydrogen by the 
action of Platina 

Dr H described the peculiar powers of platina to ynite oxygen and 
bydiogcn gases slowly when the metal was solid, or in the state of foil oi leaf, 
as in Faraday’s experiments He referred to the well-known power of the 
spongy platina, which quickly determines the union of the gases, as shown by 
JhdHrcinor’s original experiment, and to the rapid ctFects accompanied by in- 
tandesceiKo when the fine black platina-powdeV «prepared by Liebig’s pro- 
i CSS IS employed • Carbonic oxide, olelwint, and other gases, either prevent 
an explosive mixture from combining, or retard the action, and they do -* 0 , 
Dr H found, because the platina exerts the power of uniting the carbonic 
oxide to the oxygen to produce carbonic acid He states that all the inter- 
loririg gases unite with ox>gcn, and they are determined by the platina in the 
ordei oi combustion Ho pointed out the influence of temperature in exalt¬ 
ing the chemical energies, ijtid also that the interfering gases prevented 
explosive mixtures fiom being unitod*hy the electric spark 

Dr Turner considered the experimeiy.s and explanations of Dr Hcnr> 
is satisfactory 

Mr Herapath showed experiments for detecting very minule portions of 
Aiscmc The tests by ammonia-sulphate of coppoi, (Schecle’s green,) and 
ammonia-nitrate of silver, were rendered more dehcale by placing a drop ol 
tested fluid on blotting-paper placed upon chalk, and so absorbing the solu¬ 
tions from the arsenical precipitates 7 oif(fo gram of arsenic might 
thus he rendered evident, and preserved for inspection 

He showed the recent decisive mode of discovering arscnious acid, and 
tor cxpciimcnt, he mixed the arsenical substance with embarrassing matter, 
such as /at, &c 

Mr W West, of Leeds, read a paper on a means of ascertaining the 
picseiite 'ind.proportion of substances diffused in small quantities through 
• the atmosphere 

The author proposed, by means of self-adjusting wuid-sails, to diaw 
large measured quantities of atmospheric air through liquids cakulated to 
i ombine with, and detain the foreign substances expected, and thus determine 
the presence and quantities, for example, of saline matters on the shores 
of the ocean, or when carried by gales over inland countries In the neigh¬ 
bourhood ot towns it is *ob\ious that the combustion of coals, and the pro¬ 
cesses of art must contaminate the an Indeed, Dr Macculloch some years 
ago pointed out sulphate of ammonia, and other salts existing in the Lon¬ 
don air 

Dr Thomson remarked, that in Glasgow and some Eqglish towns, 
silver could not be kfpt many weeks befoie it was attacked by Sulphur 
vapours, while on the Continent he had ^een plate which had been exposed 
lor fifty years, not so much affected 

Piofessor Johnston brought before the Section his chemical tables, pub¬ 
lished in quarto, of which a specimen, entitled “ Chemical Constants,” had 
been laid before the Association at their meeting in Dublin The suggestion 
of collecting a senes of tables of constants in nature aifd art was made by 
Mr Babbage, and which he (Professor Joknston) had applied to chemistry 
One important advantage likely to result from each table was, that by pre¬ 
senting to the mind all known facts, as it were in a single glance, they would 
enable if more readily and more distinctly to trace the mutual relations of 
bodies, and more easily to attain general and enlarged views of the leading 
I ot trines, obje< ts, and prospects of chemical science But another advantage, 
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and one which came more clearly within the scope and objects of the Bi itibO 
Association was, that by collecting into one mass the scattered hagments of 
knowledge, some waste ot* time and labour might be spared to the assiduous 
experimenter, while by showing what, and how much really remained to be 
done, they would point out new paths on which he might enter, with honour 
to himself and advantage to the science They might be expected also to 
enlist new labourers in the cause of original reseaich, since there was no 
experimenter whose means were so limited, as not to be able to fill up some 
of the many blanks which those tables presented These tables of Mi John¬ 
ston may be expected to afford a pew and exceedingly valuable mode of 
collecting and recording those facts and details now in MS , and which but 
for some such means would be kept from the world Every experimentalist, 
ascertains facts, and tries numbers of experiments, the details of which are too 
minute for publication or recollection, if published separately,—and it is quite 
obvious that facts may be tabulated which otherwise would not be deemed 
woithy of separate publication,—we do most sincerely hope that each thcrnist 
capable of filling up a blank, would ^ake tht} opportunity, at some future 
ineeti^ of the Association, to give his infoimation to Mr Jyhnston 

]|p Thomson read a detailecf account of the experiments on tho com¬ 
bination of Sulphuric Acid and Water he had made with great care, and dis¬ 
tributed some tabular results of the alteration of the specific heat of the dif¬ 
ferent mixtures of oil«of vitriol combined with from one to ten atoms of water 
lie stated that his experiments, if repeated by others, must be made with tho 
full knowledge that pure sulphuric acid is not made in Great Britain, all the 
acid of commerce contains nitric acid, sulphurous acid, (and, we may add, 
fiequently muriatic acid also) He asserted that sulphuric acid manufac¬ 
tured m this country would give results diflenng entirely from his Any 
chemist, on diluting the oil of Mtriol with water, will obtain acid vapours 
of these substances 

The spcdiic gravity of pure oil of vitnol—(1 atom of dry sulphuiic acid 
+ 1 atom of water) is 1 8422 at 59° of Fihr * 

The acid Dr Thomson used, was the acid obtained from Nordhausen, in 
Saxony 

Mr W C Jones read a paper on a peculiar modification of Gluten, and 
on a peculiar volatile fluid He stated that the compounds he described were 
procurer in an elaborate analysis of wheat The result of the quantity of il- 
1 dative ingredic'^ ts was ^cry different to that ohlamed by preceding chemists, 
.ind from the care taken m the expciimcnts, appeared to meet the appioh.i- 
tion of the members of tho section who were present The gluten, of which 
he produced a specimen, differed entirely from that obtained in the usual 
way, being pci fectly soluble in alcohol and watei, and also possessed other 
interesting properties • 

The peculiar volatile fluid was obtained fiom tho distillation of the lignin 
of wdieat with sulphuric acid, and appeared to be entirely unknown, opening, 
Mr Jones observed, a wide field for investigation He also proved that, con¬ 
trary to all former analysis, the lignm of wheat contained nitrogen us one of 
Its eleflients He likewise showed that starch could be immediately comerted 
into sugar by sulplmnc acid, and which would appear to he in opposition to 
the experiments of Saussure Jones stated that wheat from the South 

of Europe contained more gluten than English wheat, by two or three per 
cent 

Lithic Acid —Mr Herapath has observed that Lithiate of Ammonii 
IS bccicted by certain insects,—tho Silk-worm Moth, the Pnvet and Pusv 
Moths, wcie among those from which he had obtained it The most curious 
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pomt was, that it should be produced by creatures living entirely upon vege- 
laole food 

Dr Macartney read an interesting paper oil' the mode of preserving 
Animal and Vegetable Substances, in the course of which he stated, that by 
washing insects, skins of animals, or flowers, m essential o*il of cloies, oi in¬ 
deed in any essential oil, they might be preserved for a great length of time 
without injui) 

On the 18th of'November last, Mr Ilerapath had an opportunity 
of witnessing a bnlhant display of the Aurora Jlorealis, which he thus 
dcsciibes ' * 

About nine o’clock on the evening in question, a heavy and well4pftned 
c/oMc/bounded the noith-wcstern horizon It was suimounted on ^ts upper 
cuived suifacc by pale phosphoric light, which seemed to ladiate from that 
suiface, and occasionall), or in fact frequently, waves (or as they are usually 
called “ streameis”), flitted fiom the principal light, proceeding to dif- 
It rent distances, but in the safje direction, and homctiraos passmg the zenith 
Those varied r^eatcdly iii form, magnitude, and solidity, yet they weic 
always so rare, that the stars (which weie fery blight at the commen|i|fnent) 
acie visible through their suhstante It would have been impqssible m the 
darkness (the aurora iiiinishing the only light) to form a judgment of the 
distaine or the height ot the pale light or of the streamers proceeding fiom 
It, but after keeping the eye fixed upon it for some time, I observed, that 
although the cloud had seemed immoveable, yet that small portions were 
being constanlly detached fiom it, those were drifted away, and rapidly 
dissolved, none of them reaching the zenith, and upon a large fragmeiit 
bating been blown off, it was suifounded by the same diffuse light as ap- 
peared on the gieat mass of cloud Having once seen this, I looked still 
closer sfftcr every fragment, and found that they all presented the same 
appearances As the light dcchncd, the detached portions were dissolved 
^with more difflculty,—the air became hazy, and by half-past ten all was gone, 
the atmosphere being cloudy 

It was cvidcMit, then, that the cause of the Aurora was something that 
attended upon water, as found in clouds, and that it was evolved during the 
solution of that water iri air The cloud itself was clearly electrical, being 
id the nimbus variety, and in the midst qf the streamers, I twice perceived a 
shmt, Jaint-hlue electrictil sy>a7/r, just as I have seen when imitating the 
Aurora in a partially-exhausted flask, when the electrical spark happened 
to be a little too stiong There is a very strong piohability, therefoio, that 
Auiora is meiely electricity passing off from a charged ckmd in the act of 
dissolving in an that can take ds water but not its electrical fluid, which, 
while dispersing thiougb a rare atmosphere, becomes evident to theeyei 

Sugai from Floweis —Piofessor Henslow leferred to the formation of 
sugar in plants, and exlubitcd a crystal which had fallen from near the 
coiolla of the common anodcndion Immediately after the saccharine matter 
had exuded it foimed a crystal 

In the Section C of Geology, there was read a paper On ?/^e old 
Slate-Rocks and Culm-^Deposits qf Devonshire^ hy Prbfessor Sedgwick, 
and J. 11 Murchison, Esq, V, P R S, &cf 

Mr Murchison began by observing, that he w^as about to submit a mere 
outline of a more detailed memoir on the physical structure of Devonshire, 
whuh, m conjunction with Mr Sedgwick, he purposed to lay before the 
Geological Society qf London One obiect they had in view was, to lemcdy 
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the defects in existing geological maps, as to colounng subdivisions of forma¬ 
tions, end another to ascertain by actual Sections the true position of 
successive deposits, and tl&ir natural subdivisions, so as to bring them into 
comparison with other corresponding deposits, and to determine their true 
place in the succession of British formations By help of a Section the 
following succession of deposits in the ascending order was determined — 

1 A system of slaty rocks, containing a vast abundance of organic 
remains, generally m the form of casts, these rocks sometimes pass into a fine 
glossy clay-slate, with tjrue transverse cleavage,—sometimes into a bard 
quartzo-flagstone, not unusually of a reddish tinge, sometimes into a reddish 
sandstone, subordinate to which are bands of incoherent shale, m North 
Devon they are very seldom so calcareous as to bo hiiint for lime, hut in 
South Dg\on, rocks of the same ago appeal to be much more calcareous 
This senes is finely exposed in the Valley of Rocks, and the Valley of the Lyii, 
but its base is nowhere visible in this line of section 

2 A series of rocks, cliaiat teiizcd by great masses of hard thick-beddcd 
leil sandstone and red flagstone, subordinate to #hich are, bands of red, purple, 
and vanegated shales, the red colour occasionally disappears, and the foima- 
tion puts on the ordinary appearance of a t oarse siliceous grayw^acke, subor¬ 
dinate towhgh are some bands of slate, but too impel feet to be used loi 
inofmg This system contains veiy fine organic remains, it is se\oial 
thousand feet in thickness, occupying the whole ^oast from the west end of 
the Valley of Rocks to Comhmartin, being thrown back by a dip into the cliffs 
between Porlock bay and Linton, it re-appears in North IIill and the Quaii- 
tock Hills 

3 The calcareous slates of Combmartin and lift acombe, of very great 
aSR^'ogate thickness, abounding m organic remains, and containing in a pait 
of Its lange at least nine distinct ribs of limestone, burnt for use This lime¬ 
stone IS prolonged into Somersetshire, and is apparently the eqiiivaleift of the 
limestone on the flank of the Quantoc k HilR 

4 A formation of Icad-colouied roofing-slate, of great thickness, and 

occupying a well-defined zone in Noith Devon, its upper bed alternating with, 
and gradually passing into, a great deposit of green, gray, and purple, or icd 
sandstone, and sieiiaccous tlagstonc These silu ecus masses alternate with 
incoherent slates, and aie in some places surmounted by great masses of red 
unctuous bhale, which, when m a more solid form, generally exhibit a cleavage 
oblique to the stratification * 

5 The Silurian System, resting conformably on the preceding, of great 
thickness, on the western coast of North Devon, occupying a /one several 
miles wide, and containing many subordinate beds and masses of limestone 
In Its range towards the eastern part of the county it gradually thins off, but 
Its chdj*actef^ are well-preserved, and throughout it •contains an incredible 
number of characteristic organic remains 

6 The carbonaceous system of Devonshire This system is very greatly 
expanded, strcti hing in a direction east and west across the county, occupying 
the whole coast from the neighbourhood of Barnstaple to St Gennis, in Corn¬ 
wall, and on its southern boundary ranging so close to Dartmoor, that its 
lower beds have bepn tilted up and mineralized by the action of the graniti 
This great formation is therefore deposited in a trough, the northern border 
of which rests partly in a conformable position upon the Silurian system, and 
partly upon older rocks, partly of the division No 4 Its southern bord( r 
rests on the slate-rocks of Cornwall and Launceston, and on the nonth flank 
of Dartmoor From one side to the other it exhibits an extraordinary succes¬ 
sion of violent contortions, but its true place in the ascending scctioii admits 
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of no doubt whatever In some pldccs it is overlaid by patihcs ol giecn sand, 
and m one part of the coast, west of Bideford, it is overlaid by the conglome¬ 
rates of the new red sandstone, which are seen fof half a mile resting uncon- 
foimablyon its edge The lowest poition ot this vast deposit is generally 
thin-bedded, sometimes composed of sandstone and slate, ^ith impressions of 
plants,—sometimes of indurated compact slate, both m an earthy and crystal¬ 
line state These beds are surmounted by alternations of slulle and dark- 
coloured limestone with a few fossijs, subordinate to these on the west side, 
are many thin veins and flakes of culm and anthracite 

On the eastern side of the county the coal is vvonting, and the calcareous 
lieds are much more expanded On tlio south side of the great trough the 
calcaicous bands and daik shales are well exhibited, but near Oakhampton 
arc, as above stated, mineralized by the action of the granite Tl^e highi^r 
beds of this deposit are well exhibited on the coast west of Bideford, and 
consist of innumerable alternations of ferruginous sandstone, flagstone, and 
shall, containing in several places, concictions of ironstone, vei 7 often 
exhibiting impressions of plifnts, and one extended tract of country, lon- 
taming at least three beds ot culm or stone-coal, associated with shales, 
contains many plants ol species not known In the true coal-mcasuies Though 
in a state of greater induration than the ordinary cual-measureg of England, 
and in most parts almost destitute of any trace of coal, yet even in these 
respects it differs not from a gicat unpioduclive toct of tlic coalfield of 
Pembrokeshiie Therefore from the older ol super-position, from the mineial 
structure, from the absence of that slaty cleavage wliith characterizes the 
older rocks, on which the deposit rests, and from the specific character of its 
organic remains, they classed it with the carbomjei ous series 

Of all the communications made to the Association at this Meeting, 
lliose which produced the greatest interest, and which are, probably, 
among the most important, wiyre the two following 

The firi?t was from Mr Fox, a gentleman long known in connexion 
witli Science, and largely connected, we believe, with the Mining districts 
of Cornwall 

Mr Fox mentioned the fait, long known to miners, of metalliferous 
veins intersecting different rocks conUming ore m some of these rocks, and 
being nearly bairen or entirely so in others This circumstance suggested 
the idea of some defimtc*cduse, and his expeimients on the electrical mag¬ 
netic condition ot metalliferous veins, and also on the electric conditions of 
various ores to each other, seem to have supplied an answer, inasmuch as it 
was thus proved that ckcfro-m?gnctism was in a state ot gieat activity under 
the earth’s suiface, and that it was independent of mere local action hi tween 
the plates of copper and the oie with which they were in contact, by the occa¬ 
sional substitution of plates of zme for thpse of copper, pioducitig no change in 
the direction of the voltaic currents He also referred to other experiments, 
in which two different varieties of copper ore, with water taken from the same 
mine, as the only exciting fluid, produced considerable voltaic action The 
V anous kinds of saline matter w'hich he had detected in water taken from 
different mines, and also taken flora parts of the same inwie, seemed to indi¬ 
cate another probable source of electricity^ for can it now be doubted, that 
rocks impregnated with or bolding in their minute fissures different kinds of 
mineral waters, must be in different electrical conditions or relations to eai h 
other’ *A general conclusion is, that in these fissures metalliferous deposits 
will be determined at cording to their relative electrical condition^, and that 



THE BRITISH ASSOCIATION 


155 


tlio direction ol those deposits must have been influenced by the diroition ol 
the magnetic meridian 'yius we find the metallic deposits in most parts ol 
the world having a general tendency to the E and W oi N E and S "W 
Mr Fox added that it was a curious fact»that on submitting the iiiuiidte 
ol tin 111 solution to voltaic action, to the negative pole of the battcr>, and 
another to thg positive, a portion of the tin was determined like the (opper, 
the foimcr in a metallic state, and the latter in that oi an oxide, showing a 
remarkable analogy to the relative position of tin and copper ore with lOapect 
to c\u h other, as they are found m the mineral veins 

The second was from a gentleman of ancient family and ind<*- 
pendent fortune m the county of Somerset, who, although uncoiine^cted 
we believe with any public society, the author of no published work, or 
even printed paper, and unknown in what is called the scientific world, 
has }et for many years been the cultivator of expenmcntal science, with 
an assiduity of which few instances can be found, perliaps, in the list of 
professional philosophers, and wnth that unobtrusive libeiality, winch is 
a suie pledge of the sincerity scientific ardour and the g<^nuinc love 
of knowledge Mr Cross has an electiic apparatus, winch is, we are 
iiifoimed, oife of the most splendid ever constiuctcd, and after having 
foi many years particularly devoted himself to this important bnincli of 
t\peiimt‘iital knowledge, liis lafiours have at length been crowned with 
the important discovery which is detailed below 

Mr Cross stated that he came to llristol to be a listener only, and 
with no idea he should be called upon to address a Section He was no 
geologist, and hut a little ot a mineralogist, he had, howc\ er, devoted raiu h 
ol his time to clcctiuity, and ho had lattcily been occupied in improvements 
111 the voltaic powei, by which he had succeeded in keeping it in lull ^orce tor 
twelve months by water alone, rejecting acuKcntirely Mr C then proceeded 
to state that he had obtained water from a hncly-ciystallued cat^e at Holway, 
and, by the action of the voltaic battery, had succeeded in producing iionuthat 
water, m the course often days, numerous rhomhoidal crystils, re‘‘cmbhng 
those of the lave, in order to ascertain if light had any influence in the pro¬ 
cess, he tried it again in a dark cellar, and produced similar crystal's in si\ 
days, with onc-fourth of the voltaic power He had repeated the experiments 
a hundred times, ..nd always with the same results . lie was fully (onviiued 
that it was possible to make even diamonds, and that at no distant pciiod 
every kind of mineral would he turnied bv the ingenuity of man By a \aria- 
tiou of his experiments he had obtained gi ay and blue carbonate ol c ojiper, 
phosphate of soda, and twenty or thirty other spctiriicns If any ui< mbeis of 
the Association would favtui him with a vi'^it at hvi liuusc, they would be 
lecened with hospitality, though m a wild and savage region on the Quantoc k 
hills, and he should be proud to re|)edt bis experiments in their picseme 
Mj* C sat down amidst long-contmued checiing 

Professor Sedgwick said he had discovered in Mx Cross a fiiciid who 
some years ago kindly conducted him over the Quantock lulls on the way to 
Taunton The residence of that gentleman was not, as he had desi ribcnl it, 
in a wild and savage region, but seated amidst the sublime and beautiful in 
nature. At that time he was engaged m carrying on the most gigantic ex¬ 
periments, attaching voltaic lines to the trees of the forest, and conducting 
through them streams of lightning as large as the mast of a 74 gun-ship, and 
even turning them through his house with the dexterity of an able charioteer, 
Sinceiely did he congratulate the section on what they had lieard and w'lt- 
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nested that morning The operations of electrical phenomena, instjncoh ol 
which had been detailed to them, proved that the i^hole world, even darkness 
itself, was steeped in everlasting light,—the fiist-born of heaven Howevei 
Mr Cross may have hitherto concealed himself, from this Ume forth he must 
stand before the world as public property 

Professor Phillips said, the wonderful discoveries of Mr G^oss and Mr 
Fox would open a field of science in which ages might be employed in 
exploring and imitating the phenomena of nature 

A variety of interesting commuiycations were made to the Associa¬ 
tion by Dr Lardner, on the subject of Steam Communication with America 
and with India—^both subjects, at the present moment, of great public 
interest, and the former especially, at Bristol, where a company has been 
formed for the express purpose of navigating steam vessels directly, and 
by a single voyage, between that port and New York, and Vho an* at 
present building a vessel of ]^00 tons for that purpose This subject he 
introduced in the Section of Mechanics, in a speech of which the following 
correct leport is given in the Tunes — * 

The vciy circumstance of the piesent and pressing interest which was felt 
upon this subject ot steam communication to distant parts of the world—the 
ia( t that allcady considci able iruestmcnt of capital had been made in such 
speculations—these were circumstances which wwld somewhat embarrass 
them in arriving at a safe and certain conclusion, because it would be obvious 
that they would, more or less, engender in the minds of a considerable poition 
prejudices which would be liable to bias their pidgment, unless they used a 
good deal of self-control, and brought with it the exercise of their own judg¬ 
ment He would, tliciefore, beg of every one, and more especially of those 
who had a direct interest in the inquiry, to dismiss from their minds all pie 
viously-formeij. judgments about iV, and more especially upon this question to 
gbe guarded against the conclusion of mere theory, for if there was one point 
in practice, of a commercial nature, which more than another required to be 
founded on expeiieiice, it was this one, of extending steam navigation to vo}- 
ages of extiaoidmary length 

Dr Laidner said he was awaic that since the question had arisen m this 
city. It had been slated that his own opinion was adverse to it, that impres¬ 
sion was totally wrong bat he did feel, that as stops had been taken to liy 
this experiment, great caution should be used iii the adoption of the means of 
carrying it into effect Almost all depended on a first attempt, for a failui o 
would much retard the ultimate consummation of their wishes He believed 
those in the section who knew him would readily acquit him of being foiwaid 
to question the power o^steam He tendered the most unqualifieS allegiaiite 
to the sovereignty of steam, but he tendered the allegiance ol a free and 
thinking subject to a constitutional monarch He did not how before the 
power of steam as an abject slave, and if he found a failure in the administi»- 
tion of that power, he attributed it entirely to the ministers It was neccssai*} 
they should devise somo means of determining the locomotive duty of coals 
It was a question to which he had devoted a good deal of time, and the only 
method he had been able to devise had bcen^to determine the consumption of 
fuel per hour He had made extensive observations, and he considered you 
must place 15 lb of coal per hour for every horse Mr Watt some time since 
established a senes of experiments with the view of determining the relative 
consumption of fuel, and the result was this—that the consumption of fuel 
undei the mannc-boilers was one-thud less than under the land-boilers 
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A committee of the House of Comnfons, some time since, had to deter¬ 
mine the expediency of opening a long steam-communication with India, 
and much evidence was gi\^n In one case, the opinion was 8 lb , in another, 

9 lb , and another, 1 ] lb. They would take nine months And then came 
the question of s]feed They were all well aware that there had been for 
some years in operation a line of steamers by Falmouth and Corfu, they 
touched at Gibraltar On an average of filty-one voyages, the rate at which 
they made their trips was noted, and the result was seven miles and a quarter 
per hour They had, therefore, the condusion, that the locomotive duty of 
9 lb ot coals was sev en mAes and a (juartcr of distance la, therefore, 9 lb 
gave seven miles and a quarter in distance, one ton would give 1,900 miles 
for every horse power Then they must look for average weather, the build 
of the vessel was sue h that they had not space to try more than 1J ton of 
coals for every hoise power Almost all the vessels with whuh the ex¬ 
periments had been made had the patent paddle-wheels, and they had been 
worked with the best coals 

The next question was, what modification Ihe vessel must undergo when 
applied to steam-communii ation with the United States In the Atlantic 
there were westerly winds which prevailed almost continually, and were ex¬ 
tremely viol ejit, and attended with a great swell of the sea, but it was an 
astionomiial phenomenon which was very well undeistood The outwaid 
voyage of the great pnclvot-ships was generally estimated at forty days, tlie 
homeward voyage at twenty days, so that the entire voyage occupied sixty 
days If, then, they assumed that the average of outwaid and homeward 
voyage to the United States corresponded with the average weather between 
Falmouth and Corfu, then tluy would arrive at this condusion,—that the 
outwaidvoyagewas woisc than the avciage in the pioporlion of four to three 
If the locomotive duty of coals piovidcd tor the voyage between Falmouth 
and Corfu was 1900 miles for a ton per horse powei, they mu'^t dcdflit from 
that thirty-tluec per <ent m ordei to geUwhat the duty would be on the 
outwaid voyage to New York, you must take a third fiom foOO, and you 
would have 1300 miles By the direct line from Bristol to Now Yoik, the 
distance was 3500 miles, if you allowed one ton ol coals for tveiy 1300 miles 
per horse powci, the vessel would requiic to carry two tons and one-thud foi 
i vciy horse power m her engine therefore this vessel must carry nearly three 
times the *vhulo complement the Adraiialty steamers could carry Let them 
take a vessel of 1609 tons, provided with 400 hoi sc ptiwer engines, they must 
take two and a thud tons for each hoise powci, the vessel must 1348 

tons of coal, and to that add 400 tons, and the vessel must cany a burden 
ot 1748 tons He thought it would be a waste of time, to say much more to 
convince them of the inexpediency of attempting a direct voyage to New 
York, |or in* this case 2080 miles was the laigest run a steamer could en¬ 
counter , at the end of that distance she would require a relay of coals 

The question then became a {;eogiaphi<al one, as to the best mode of 
accomplishing this There were two ways which might be pioposed, one to 
make the Azores an intermediate station, and to pioceed from thence tu 
New Yiiik, the other would be to proceed to some point m Newfoundland, 
and make that atj intermediate station The distance from Bristol to the 
Azores was 1300 miles, and from the Azores to New York 2400 miles, being 
twenty per cent more than the sfcam-limit he had mentioned There was a 
point called Sydney, in Cape Breton, where there were coal-mines worked to 
a profit by Messrs Rundell and Bridge, but then that was 2300 nules, but if 
we took our final departure fiom some place upon the western coast of Ire- 
’and, and there charged the vessel with coals the distance to Sydney would 
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be only 1900 miles The railroad'system mi^ht be cslabli'^ln*d in Iicland, 
which would be a benefit in more ways than one London and all the south¬ 
ern section of the country would pour in their produce and population by the 
railway to Bristol Dr Lardner concluded, by counselling those who pro¬ 
posed to invest capital m this most interesting enterprise, to keep in mind 
certain points to which ho would direct their attention 1st He would ad¬ 
vise that the measured tonnage should correspond with the tonnage by dis¬ 
placement 2d To go to an increased expense in using the best coals 3d 
He would earnestly impress upon th^m the e^edicncy of adopting the 
paddlb-whecls shown in the section yesterday 4th He advised the pro¬ 
portion of one to four on the proper tonnage 5th Ho would impress upon 
them the expediency of giving more attention in the selection of enginecis 
and stokers, it was a matter of the last impoitance, and a saving ot fhirty to 
forty pel cent With respect to the boilers, he would iccommcnd coppei 
ones, and, he advised that the coal-boxes should bo tanked 

A second communic,atjpn of great interest as it regards this subject 
was made by Dr Lardner, to tlie^ Section of Statistics, from wdiich it 
appeared, that the intercommunication* between places whuh liave up to 
this time been connected by railroads, has, m eveiy case which lias been 
iiivcstig.ited, been increased in the proportion of four to one * Three cases, 
in whicli the data have been supplied, gave all of them this result Be¬ 
fore the completion of the railroad, twenty-six coaches plied between 
Manchester and Liverpool, and earned, on an average, 400 passeiigeis 
daily, the railway has been in operation since J828, and the average 
number of passengers earned every day by it, has been more than 1500 
A second case was that of the railroad between Newvastlc and Hexham, 
before Jits completion, the returns gave a communication of 1700 prisons 
passing between these by coaches , the first ten months of the railioad 
gave 7060, •being as before, m the ratio of four to one. The third case 
is that of the railroad from Dublin to Kingstown, which canies now an 
aviTage of 3200 persons daily, whereas, before its establishment, theie 
w^ere earned between the two places an average of only 800 persons daily 

In the Medical Section, an interesting paper was read by Dr 
Prichard, on Diseases of the Brain, detailing his new method of treating 
such disorders. * 

I am not disposed, said he, to believe that any material impro\emcnt can 
be made in the ordinaly rules for the use of evacuants or measures of deple¬ 
tion, but I have no doubt that an important advantage may be gained by 
(lirc( ting, in a particuhir manner, the mode of counter-irritatioii, and it is 
chiefly with the view of recommending this attempt that 1 have premised the 
foicgoing remarks Long experience has convinced me that tho most effica¬ 
cious way of applying counter-irritation in diseases of the brain, is a method 
not often practised in other places, which has been for many years in almost 
constant use at the Bristol Infirmary An objection would prohably^arise in 
the minds of those who have not witnessed the application of this remedy, on 
account of its apparent seventy I hope to convince the medical section, and, 
through this opportunity, to make more geflieral than would otherwise be done, 
the persuasion that the method of treatment to which I refer is by no moans 
so painful or severe a remedy as it might be supposed to be, and that il greatly 
oxceeclb in efficacy all other means by which physicians ha^c attempted to 
lelieve diseases of the brain on a similar principle The application I recom- 
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mend IS an issue produced either by means of a soft ciustu, or, vliat is much 
better, by an mcibion o\er^the scalp The incision is most frequently made 
in tho direction of the sa^ttal suture, from the summit of the forehead to the 
oc( iput The scalji is divided down to the pericranium The incision, when 
that method is used, or the aperture left by the slough, when caustic is em¬ 
ployed, IS kept open by the insertion of one or two, or, in some instances, three 
rows of peas. The discharge thus occasioned is considerable, and it obviously 
takes place from vessels which communicate very freely with the vessels of 
the encephalon It wouhl appear, d^pnon^ very probable that an issue in this 
particular region, just over the sagittal suture, would have » greater effect on 
the state of the brain, than in any other situation, and the result of very 
numerous trials has abundantly established the fact 1 can venture to assert, 
that m a41 those cases of a cerebral disease in which countei-irritation is at all 
an available remedy, an issue of the kind now described is, next to bleeding, 
by far the most important of all the means which Vvve yet been, or are likidy 
to be discovered The kinds of cerebral disease in which countcr-irritation is 
benefii lal, include, according to my exp^rieiu e.^all those complaints which are 
accompanied by usual stupor or diminished sensibility, excluding all affections 
attended by over-cxcitcment, such as maniacal and hysterical disc ases In 
the lattei, I believe such measures to be, for the most part, injurious 

A CISC has lately occurred in my practice at the Biistol Inflimar}, which 
stiongly exemplifies life efficacy of the treatment v^hich I have recommended, 
and which I have fortunately an opportunity of bringing before tho Medical 
section m the most convincing way A youth, aged about eighteen, came into 
the Infirmary, labouring under complete amaurosis, whii h had been coming 
on gradually for a week or ten days before his admission At that time it had 
become so complete that vision was entirely lost, and the pupils were totally 
insensible to light, even when the rays of the sun were suffeied to fall imme¬ 
diately into the open eyes At first he was freely and repeatedly blhd from 
the arm and temporal artery, had leeches afiplied to the scalp, hlistc'rs to the 
nape of the neck, and took calomel so as to render his gums soie. Finding 
that no effect whatever was produced by these measuies, I gave up the ex¬ 
pectation which I had at first entertained of his recovering sight, but was 
icsiohed to give the remedies a complete trial I ordered him to ho bled ad 
deliquium this took place after a small quantity of blood had flowed fiom ins 
arm while he was in an erect posture After a few days he was still peifoctly 
dark, an incision was now made ovei tho sagittal suture, from the forehead 
to the occiput it was filled with peas, in three or four days, precisely at the 
time when suppuration began to take place, the patient declaied that he per¬ 
ceived light, but was scarcely believed, since the pupils were still widely dila¬ 
ted, and quite insensible to a ationg light In the course jf a few days it was 
quite evident that he saw he could tell when two oi tliree fingers were hold up 
For some weeks the ins was still quite mirntable, though vision had become 
in a great degree lestored Tho sufisequcnt tieatment of the case consisted 
chiefly in occasional leechings, purging, and low diet When the issue healed, 
which was not till it had been kept open for some months, a seton in the 
neck was substituted under this treatment the case has terminated in a com¬ 
plete recovery of the blessing of sight 

The fbllovv'ing were amon^ the subjects discussed m the Section D 
of Zoology and Botany*— 

Dr Richardson read the introductory portion of Ins report on North 
American Zoology, comprising remarks on the physical geography and cli¬ 
mate of the country He noticed three distinct mountain-chains, the prin- 
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t ipal one extending under the name of the Rocky Mountains, from the ele¬ 
vated plainb of Mexico to the Arctic sea, rising^Within limits of perpetual 
snow and affording on its declivities inclined zones of equal temperature, 
running nearly north and south He next mentioned th^ comparatively low 
range of the Alleghanas running near the Atlantic coast, and the more 
broken maritime Alps of California and New Caledonia, from which several 
lofty peaks arise It was remarked that m these maritime Alps alone, of 
three ranges, recent or active volcanoes exist, which it was suggested might 
be one of the causes of the higher temperature that coast The great 
\ alley lying cast^./ard of the Rocky Mc^ntains, and extending from the Gulf 
of Mext-o to the Arctic sea, and Watered by the Mississippi, Missouri, Sas- 
katchawan, and Mackenzie, was also noticed as exerting a manifest influence 
on the migrations of herbivorous (juadrupeds, some tribes of birds tind nnsi- 
dromous fish In the remarks on climate, the various wa 3 r 8 in which the con¬ 
figuration of the land may contribute to influence the tomperaturo of the 
atmosphere, wcio glanced at 

A paper by Dr John Ilancdck, containing remarks on the Cow¬ 
fish^ River Cow, (Manalu^ Jluvinlis ) *■ 

The animal was only now found m the lakes far away from*the European 
settlements, and the name (hoseii for it was \ery inappropriate Some 
authois assoitcd that the animal frequently weighed ftOOOlbs, and measured 
tvionty-cight feet m length, but he (Dr Hancock) having seen man>, anc^l 
examined them, thought they very seldom exceeded 600 lbs m weight, and 
6 feet in length The flesh of the animal is very good, very much rosemblmg 
veal, \ery easy of digestion, and the soup made from it was delicious, and equal 
to turtle, though not so gelatinous, the flesh would also keep wholesome 
without salt for many months The hones were highly esteemed by the 
natives', and when taken in a powder were very beneficial in complaints of the 
kidneys It was also believed to bellow like a hull, and to fight desperately 
on some occasions It moved through the water with great rapidity, not, 
however, by moving the tail laterally, as othei fish, but horizontally, up and 
down It had been asserted that this animal could not live on sliou, but this 
he doubted, as it was unable to breathe like a fish, the resspirativo organs 
being nearly the same as those of teiiestrial animals, and it was, therefore, 
obliged to come to the surface to respiie, and always slept with its nose aho\e 
water, under some shielding hank Indeed, nature seemed to have placed it 
in an element which it was not fitted to, il was unable both to hrcithc and 
procuic food under water, and it was thought that had it legs to walk on shore 
it would abide there It was also suggested, that it would be desirable to 
find pasturage for these animals eonnected with small pools of water, and thus 
droves of the sea cow" xiight be found, and a case was instanced*of a -sea cow 
being kept m a small lake in one of the Wcs>t Indian Islands for 26 years, 
v\hich became so tame as to be pleased with the human voice, to come when 
called, and to swim across the lake with f hildren on its hack, without plunging 
beneath the surface of the water The upper part of the body approximated 
to the human form, and the posterior to the fish, and when it rose ofit of the 
water to gather food from the banks, it had much the appearance of what is 
called (be mermaid, and from it, probably, the fables of mermaids and the 
fritons originated, particularly as the Indians usually had painted on the 
sterns of their canoes a figure similar to that which the cow fish presented 
when in the position described, which they styled “ the man of the waters ” 

Pkofessor Royle stated that in visiting the manufactory of the elastic 
web from Caoutchouc, or India-rubhei, whuh is now applnd to a variety of 
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purposes, lie was informed tiherowasadifTicully ui obtaining fiom Souih Amo 
rtca a sufUcient quaBtit3|>of Caoutehouc or India-rubber for the purposes <>( 
the manufacture, and was thorefure led to point out the variety of plants and 
countries from ^hicU the same substances might be obtained A coinmunu i 
tion vtts first read from Mr Sevier, the sculptor, who has made the print ipil 
discovenos^n the properties of Caoutchouc and the commerce of Caoutthoiu. 
by which it appeared that, since the removal of the duty, the inipuitution oi 
It had increased from 10 to ^00 tons annually, and is soon expected to he *2000 
or 3000 tons a*yoar, front its various uses as articles ot dress, and ligatures ol 
every kind, as well as for elastic roiies foi the breaching of guns, and bands 
for driving machinery 

The earliest ac(*ounts, by Condamine, Aiihlet, and Pnestley, weic alluded 
to, and<the South American tree, yielding Caoutchouc, was mentioned under 
till name Stphoma elastica^ thatof Penang as Urtich and the Indian 

as Ficus while other plants yield it in Madagascai, Maiiiilms, Singa 

poie, and China The natuial families of pli^its to which all those }iclding 
Caoutchouc belong, were stated to# be Cic/torana^ Label uk a, Apve^neu, 
4^rfepiadea, Etxphorbiacea^ an<l Urprea, among whu li are included Ai c local pea, 
all of which have milky juice, ami are in considerable quantities m tropu al 
countries, there eould be but little doubt that many other plants of the*-c 
iamihes might be found to contain this useful substance as well as those whu h 
aie alreud> known tO*do so ‘ 

Besides these general results, it was observed, that many of the plants of 
this family were remarkable for the tenacity of their fibre, which fitted tin ni 
for the purposes of rope-making, and that it was singular, that m the attempts 
tu find substitutes for the mulberrj'-Ieaf in feeding the silk-worm, so many ot 
the plants which they prefer, next to the mulhcrrj-leaf, should belong to fami¬ 
lies which yield caoutchouc—as the lettucc-leaf, of the family of At fmatea, iii 
England, the leaf of Ficus rehfpiosa, the Arctocarpea, and the Castor-Oil 
I4ant of the Eupho? biacea, in India ConsTdciing that these facts were not 
likely to be accidental, the author was led to infer that something ol the same* 
kind must he contained in the juice of the mulberry, especially as it also be 
longed to the family of Arctocarpea, and having rcHiucsted Mi Sevier to make 
the experiment, the author was informed that he was perfectly collect in his 
indication, as the mulberry-juice also contained caoutchouc, whence it was in¬ 
ferred tint the hilk-vvorm requires some portion of this tenacious substaiui 
in its food to enable it to spin its silk, and the fact ^as communicated as pro 
bably of some piactical value, as well as of scientific interest 

Mr Hope subsequently remarked, that the dandelion, which had l»c eii 
previous!) noticed ns yielding caoutc houc, was one of those tniplojed as a 
substitute for feeding the silk-worm—a striking instance ot the utility ot men 
of difiprentpursuits meeting and discussing subjects df this natuie altogcthc r 

To the Section F of Statistics, a veiy interesting communication 
was made by Baron Dupin, on the Influence of the Prices of Corn on 
Population. The baron prefaced his observations by stating, that it was 
formeiiy beld to be indisputable that times of great plenty wore favour¬ 
able, and, on the •contrary, that times of great scarcity were adverse^ to 
vitality. He had prepared retiims in France, from the 86 departmenis— 
and in France the returns were officially and accuidtely taken—and also 
returns of baptisms, burials, and mamages, and he found that, m the 
15 years preceding the cholera, there were more marriages and butlis 
and fewer deaths in the period when corn was at a medium price 
VoL TI M 8 
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In answer to questions put to him by different membeis of the 
Section^ the Baron stated that,— r 

The diflFerenco in Franc e between the lowest price and the medium price 
was as thirty-four to forty, and though that variation made but little difference 
to the consumer, it was not so to the grower, who had to estimate it on large 
quantities In France the land was more divided than in England; the num¬ 
ber of growers being no less than five millions, the ordinary tenure was one 
half of the produce, the leases being on three, six, and nine years, and hence 
it followed that, in times of scan ity, the pn^irietor bore one half of the suffer¬ 
ing, as, when the prices tell, the contract &till continued He did not moan 
to contend for the position, that, abstr«ictcdly, a season of plenty was inimical 
to population, but the results he had given made it obvious that low prices 
were not, in themselves, the constituents of prosperity The solution‘might 
be that, a sudden fall in pne es, though regarded as advantageous to the mass 
of the popubition, might entail great suftermg and distress on those engaged 
in agriculture, and that would account foi the results he had given Another 
fai t, too, must be kept in view, that lahliur alwa}s bore a proportion in value 
to the price of commodities At the close ol the discussion the thanks of the 
meeting were unanimously voted to Bui on Dupin for his mteiesting com¬ 
munication • 

Colonel Sykes read a paper entitled, “ On the* utility of co-operating 
Coinniittces of Trade and Agriculture, in the commcrciil and manufac 
taring towns of Great Britain, as projected by the Right lion Holt 
Mackcn/ic, and Mr Forbes Royle, and ^idvocated by the Right Hon 
8ir Alexander Johnstone, and Sir Charles Forhes, Bart, for investigating 
iTioie extensively the natural and artificial pioducts of India” 

The object of this paper was to incite the lorraotion of committees in the 
maiiufactuiing and commercial towns of Great Britain, either in co-operating 
^vith the Roydf Asiatic Society, oi uulependontly, for the follow mg objects 
1st To ascertain what articles, the produce of India, now importecl into 
England, arc ot inferior qualit} to those produced in other countries, to 
investigate the causes of their infciionty, and to explain and suggest the 
means of removing them 2nd, To ascertain what articles, now in demand 
m England, or likely to be used, if furnished, but not }ct generally forming 
part of our commerce witl^India, could be profitablv provided in that country, 
or their place advantageously supplied by other things belonging to it, lo 
take measures for making known in India the wants of England, and in 
England, the capabilities of Jndia and to suggest and facilitate such experi¬ 
ments as may be necessary to dcttiminc the practicability of rendering the 
resources of one c'ounti^r subservient to the exigences of the c4her 3rd, 
To ascertain what useful artic les are produced in countries possessing clihiates 
lescmbling those of the different parts of India, which are not known to this 
cvmntr), and, vtce vend to c onsider the means of transplanting the produc¬ 
tions and transferring the processes of one country to another, and to encou¬ 
rage and facilitate all useful interchanges of that nature 4th, Wjth the 
above views, and tor the sake of general knowledge and improvement, to 
consider how the statistics of Indian agriculture and arts, including climate, 
meteorology, geology, botany, and voolofjy, may be most conveniently 
and economically ascertained and recorded, and to encourage and facilitate 
all inquiries directed to these objects Numerous illustrations of those views 
wore quoted, particular!) from Mr Rovle 

It was stated tliat, so receiitlv as 1784, an American vessel arrived at 
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Liveipool with ei^ht ba«^ of cuiton, which were soi/oil, iiiidcr Iho holiof 
that Ament a did not produce cotton, and now her produce is 400 millions of 
lb® annually, the ji^reater part of which is consumed by Gieut Britain, and 
it IS a curious fact, that the nati\e country of the sca-island cotton was sup¬ 
posed to be Persia The Carolina rice, which sells at 6d per lb , whilst Kast 
India rice at 2Jrf and do?, originated in a single bag of East India, 
given by Mr C Dabors, of the India House, to an Aracncaii tiader All 
the coffee of the West Indies originated in a feinglc* plant m the hot-house® ol 
Amsterdam It was stated that, in JL 792, Mr Browne, the resident at Cossiin- 
ba/ar told the Council at Calcutta, that it he should thiiilf propen 1o send «i 
few cwts of lac to Euiope, it might be procured at Calcutta The annual 
consumption of lac in England is now c»stimated at 600,00()lbs A vaiicty ot 
other lu-itauLis ol a siinihr dcsciiplion, and of coniparativelv rc'ccnt datc\ 
woic adduced, to illustrate the iinpoilaucc oi the subject now submitted to 
I be (onsidt ration of the Section 


A very interesting paper was aljPD read by Mi Pripp, of Bristol, to 
this Section, on the statistics of ilie popular education in that city 


The population of Bristol and its suburbs (now incorporated in the new 
borough) according to the census ot 18J1, was 104,378, which niimbei, at the 
usual rate of increase per cent per aiinuin, must have become about 
112,438 at the present time The iiumbei ol cWldren attending schools, 
according to the returns obtained, is 1 4,717, of whom— 

Attend Day School only 3609 

„ Sunday and Dh^ or National School 164ft 

„ Sunday Schools only , 9403 


14717 

The total number of schools, of which returns have been obtained, is 


128, ot which— 

Tlic*rc arc, Da> Schools 
„ Infant Schools 
Siuiday Schools 





Bovs 

Girls 

Total 

54 with 2209 

1921 

41 30 

9 

609 

275 

1124 

68 

5234 

5874 

11108 

128 

8052 

8170 

16362 


Deducting 1645 fioni the above* total, viz ^ 1526 m the day-schools, and 
119 in the infant-bciiools, who attend also in the Sunday-schools, theie remain 
14,717, as before given, and the following are their ages — 


Under Five Years 


1290 


Be twern Five and Fifteen 

12630 


Above Fittccn 


465 


• Not specified 


• 332 



• 

14717 


The proportion of the population between 5 and 15 being 24 per cent or 26 985 

The number of scholars, os rt*tunicd between 5 


and 15 IB only 


11 23 

or 12 630 

• 


12 77 

or 14 355 

Out of the 128 Schools— 




Beading is taught in 

1i» 

Drawing is taught m 

o 

Writing 

46 

Mathc rnatics 

2 

Anthmetic 

39 

Be bgion 

126 

Geography and History 

15 

Morals 

119 


The following tabic givc^* tin numbci in comicMon witli the various 
sects of lehgion — 
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Scholars 

Teachers 

Established Church 

49 

5080 

214 

Wesleyan Methodists 

23 

3809 

626 

Moravian, Independent, and other Dissintera 

39 

5171 

501 

No connexion with any particular dc uonunatioii 

17 

1012 

74 

Deduct duplicates 

Established Church 1305—-Methodists 

128 

60 

16362 

1505 

Baptists 145—No denomination 

135- 

- 1045 

14717 



The only important omission m the mass of facts thus collected, was 
with respoct to the Homan Catholic Schools, no detailed returns of which, 
Mr F said, had reached him from the resident clergyman, though they had 
been twice applied for, he had, however, that morning obtained the total 
number of scholars attending those schools, whuh was 215—123 boys, 02 
girls, being an increase of 68jboys and 33 girls since 1821 The returns of 
the children attending schools in contiexion with the Wesleyan Methodists, 
included six Sunday schools (with 1260 scholais) which are not locally within 
the borough but, being attended by many children resident in the outskirts 
of the (ity, and both supported and governed by a comraittcb within the 
borough, they might with propriety bo comprised m the borough-returns, 
wdiilst, on the other hand, it was probable that some chaiily-si bools of minor 
consequence had not been returned The returns weic confined to public 
schools, whether day, infant, or Sunday, no account ha\ing been obtained of 
the different classes of pnvate schools 

The only communication of interest and importance which remains 
to ho nikticed, or rather which at this late period we have time to notice, 
IS one made to one of the evening-meetmgs, when Sir William Hamilton 
read a letteif recently receivecf from Sir John Ilcrschel, at the Cape of 
• Good Hope, giving an account of the progress of his observations on 
the nehulse of that part of the southern hemisphere, a description of 
several of which he had forwarded to Professor Bclmmacher, for insertion 
in his Astronomical Ephemeris 

As an instance of the clearness of the sky, it was stated by an observer 
that in forty-two successK^e day s there were only throe in which he could not 
see Venus in broad day-light, and Sir John Herschel stated that he had also 
written a letter by the light of an eclipse of the moon Under these circum¬ 
stances, the starry heavens presented a hnlliance of which the inhahitauts of 
the northern hemisphere can have no conception, the line from Orion to 
Antinons being remarkably rich and brilliant, appearing as a continuous 
blaze of light, with, however, a few patcl\es of the sky destitute of stars The 
MageUanic clouds were described as curious objects, differing from other 
BebuloD apparently in the greatei degree of condensation of the stars of which 
they "w^e composed He had also observed several planetary nehulse, the 
appearance of some of which gave him at first the idea that they vulbre real 
plai^tary bodies, and it was not until alter he had observed one several 
times that he could divest himself of the i(h:a that he had discovered a new 
planet mor^ inclined than that of Pallas 

We must here break off Although the account witli which we have 
been enabled to furnish our readers will, we believe, be found clear and 
correct, as far as it goes, we acknowledge, with regret, that it has not 



nil imiTlfell ASSOCIATION 


165 


l>i cji in onr power to do full justice to the many excellent communi- 
i.itioiis nliuh »cro made on this occasion Indeed, the interval botMcen 
tlic (lose of the meeting and the period at which our Magazine must 
necessarily be mi the press, is so very short, that ive have, in several 
instances, been under the necessity of availing ourselves of some of the 
very able reports published m the Bristol and London papers, to complete 
our own notes of the proceedings 

Having, m the commencement of this Report, alluded to an acci“ 
dental and very uninSportant <Ie^viation from the programme of the 
iiieeting, in respect to that most useful auxiliary to the Association, the 
Incpiiry-room, which, although announced as a place of reference on 
•Saturday, on which day great numbers of persons arrived, was in reality 
a place where no information could be got until Monday, having, more¬ 
over, alluded to what wc must be allow^ed to call the rapacity of the 
innkeepers, in advancing the price of they: accommodations, a rapacity 
A\Iuch has, as far as we know, no precedent, in respect to the meetings of 
this Association, it remains fer us to hear testimony, as wc do with 
gieat sincciity, to the cordial hospitality with which a large portion of 
the Members of the Association (those most eminent in science) wore 
received and ciitcrtaiiied in the private dwellings of the inhabitants, and 
to the mumficiciit liberality which characterized the public reception of 
the Association All the places of public resort, which could possess an 
interest with its members, were thrown open to them, and they were 
invited to visit all private collections of paintings, museums, manu¬ 
factories, ancient buildings, &c A steam-packet was provided to 
convey a geological p.irty, on Friday, along the coast of Wal(;s, round 
the Holms, up the coast of Somerset, and hack to Bristol, and boats and 
a chjeum were supplied for those who piefcrred to he cowed up the 
Avon, to the interesting excavations which are m«ikii)g to bring tin*' 
AVestem Railway to Biistol Refreshments were supplied m abundance 
for all who applied for them at the Theatre and at the Promenade , and, 
in short, everything was done on a scale worthy of the great and ancient 
British commercial city, which on this occasion entertained the Biitish 
Association of Sc ence* • 

The Association terminated this, its sixth, assembly at midnight of 
Saturday the 27th of August, having sat the whole of the week "J’he 
number of members present exceeded that of any previous meeting, and 
amounted to about 1350 About 2000/ was voted ior the 
of various inc^uiries, experiments, Ac * 

The seventh meeting is announced to be held in Liverpool, in the 
month of September, 1837 The day of meeting is yet undecided^ The 
Presidents elected are, the Earl of Burlington, Dr Dalton, Sir Philip 
Egertyn, and the Rev E Stanley Manchei^ter, Newcastle-on-Tyiie, 
Leeds, and AVorcMCster, were competitois for the honour of receiving the 
Association 

" The sum of 800/. was, we bchevo, raised for this purpose, by local subscnption^ 

i 



160 


MISCELLANIES 


1 


Patent-Low linjjt orrtnent-Bill 

Mil Mackinnon has tailed in gettinj^ 
this BiUc\en a second reading, and the 
Parliament h IS been pioiogiicd This 
** pfiievanec ot the poor in\entor must 
theicfoic still be borne Mr M has 
gnen notiie that he will make another 
attempt in tlu next session 

During the late meeting of the British 
Assodition at Bristol, Sii DaMd Biew- 
stcr, Ml Babbage, and a few other 
member'*, feeling deeply the oppicssi\e 
effects of tlie present law both 9 n the 
inventi\c genius and the pioductuc 
energy of the country, met be\eral 
times, and passed resolutions expressi\c 
of the desirability of an early and an 
effectual removal of the cmI One of 
the parties stated that “ho had been 
fiotn his professional position, foi many 
yoais a depositaiy of inventions, &c, 
which could not be patented under 
the present exoibitantly-high Patent- 
fees and stamps, but which would, 
whene\oi they were promulgated, put 
at least ten thousand hands to work on 
new engines, pioducts, &c 

Practical Saggmtims for a Rejorm of 
• the Patent-Laws 

Thb following view of the subject was 
presented to the meeting of the British 
Association by Mr James Simpson, 
Advocate, of Edinburgh It may be 
observed, that this gentleman is one of 
the ablest supporters of the opinion, 
that the specidcation should ho exa¬ 
mined and reported upon by a commis¬ 
sion of competent persons before the 
patent bo granted 

“ To influence a reform of the laws of 
jiatcnts for new inventions, was one of 
llie leading objects of the formation of 
the Bn^^h Association* The subject, 
howe\ er, not having yet como under their 
consideration, 1 have humbly ventured, 
at the requestor Sir Da\id Brewster, 

* It IS remarkable that from some cause 
OP other, which ought to he ascertained and 
( \posed, this “ leading object,” though re- 
pi iti illy presentefl to thr attention ot tho 
'‘(Tlingers of the Association, has never 
I (cii permitted to be discussed The y 
li I VO Liiilormly denied it admission to any 
^c^^tion, Tliey did so tins tunc at Bristol 


and as having given some attention pro- 
fessionall} to the subject, ,to offer a few 
observations upon it 

“ The legislation which is demanded 
for the regulation of patents is essen- 
tia'ily reformlitory, and it seems the 
biiefest way to obtain a notion of what 
it ought to be, to state the several c\il 
con'»equcnces which follow the law as it 
exists Generally, it may be said, that 
a patent, instead of being a reward for 
genius, and a privilege to be desiied, 
is a trap for the unwaiy, a source of 
heart-breaking annoyance, and in many 
instances the cause of uttei rum, and 
fot all this an cnoi mous tax is imposed, 
almoist entirely in the form of fees to 
high public functionaries v\<io do nothing 
in the matter 

“ 1 The glaring inconsistency and ab¬ 
surdity of passing patents, of course^ is 
the manifbst loot of all the evils attend¬ 
ing the system The patent is the 
privilege of a monopoly of the market of 
the patent article, as a reward for its 
ongtnaltty and utility But it is given 
to any one who asks it on his own affi¬ 
davit, to his belief on these two im¬ 
portant points On both points the 
patentee, for he bet onies su( h in the 
course of the official forms, on paying 
his fees, may be in error or in fraud, 
on both points, may have stolen another s 
invention, or taken a monoply of an 
article sold in every ihop and maiket 
If he has invaded tho rights of prioi 
inventors, or ot the public, his patent is 
waste-paper, and ought to be so, and 
he must defend himself in a court 
of law But the extreme looseness 
of the practice naturally gave rise to 
a leaning against the patentee, and 
tho adoption of a number of rigid 
lules and tecbnioalities, of all of which 
he'was forced to get clear before ho 
was secured of his privilege There 
could be no distinction of persons, so 
that an Arkwright, a Watt, ^ and a 
Doilond, was as much put at disadvan¬ 
tage as the least respectable patentee, 
and unable to overcome the vexatious 
obstacles that rendered their right a 
mockery, after expending vast sums, 
actually lost it on the most frivolous 
technicalities Having, as I obseived, 
had some practice as counsel in patent* 
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ca^os, I can speak to the contemptible 
quibbles which it may cost the patentee 
thousands of pounds to clear away, and 
no patent can be held to be secuie till it 
has passed the ordeal of a couit of law, 
and cost from one to three thousand 
pounds* Is know that one patent 
which I had some ahaie piofessionally 
in \ indicating, and it is one of the few 
that has survived trials l^oth in Eq^- 
land and Scotland, has cost the pa¬ 
tentees, the Messis Croxlcy, for it A 
the gas-meter, between £10,000 and 
£ 12,000 This oppicsbive lObult would 
be avoided, and its leoui rence prevented 
by the previous investigation ol claims 
lor patents, by granting them causa 
cogmta, and when the means are deli- 
b( ralcly taken, to determine the points 
first of utility, and then of oiiginality 
and priority, and to put the publie at 
largo on their guaid, the right should 
he declared {Absolute, like that to any 
other propel ty, and uncancelldble during 
Its term All legal cjliestions, with re¬ 
gard to the patentee, would then he 
limited to the question not of patent^ or 
m patent^ but infringement^ 01 /lo in- 
frintfement 

“ The diminution of litigation, and of 
course, ol luinous expense to the pa¬ 
tentee, in his then position, must be ob- 
VK-us The whole field of litigation in 
which he is now toreed to prove his 
piitent, would be closed 111 his favour, 
and infringement itsell would be in¬ 
directly prevented, when all hope of 
defence is taken from the pirate on the 
insuffieicnc> ol the patent, and nothing 
lemains but the question of infiinge- 
ineiit or not, the usual, and, very often, 
the successful, ground of attack 

“2 The next evil IS the incompetency 
of common Junes, and even Judges, to 
tiy questions ol patents in the shoit 
and peremptory sittings which can he 
allotted to them The Counsel, who 
have the benelit of previous preparation, 
(ome ot course prepared, but it is ;io- 
toiious that both Judges and Jury mis¬ 
take the construction and operation of 

* By a very rec( lit act passed on a bill 
introduced into the House of Lords h} Lord 
Brcmgliam, several ert tlie most cruel dis¬ 
advantages to which patentees wire sub¬ 
jected have been removed, but the essential 
vice rciuams, or, as it may be called, the 
solecism that a patent-right signed by the 
sign manual, and passed under the great 
seal, IB a right of no greater value than *0 
be rumed at law' 


complicated machines, and it is their 
duty, not the counsel s, to decide It is 
plain, that the previous investigation of 
the patenl-nght would relieve the tri¬ 
bunal that may be called upon to decide 
upon the question of infringement, ot 
one great bianch of the difficulty 
** 3 A third evil amounts to a denial 
in limine, ol the advantage of a patent 
to genius if accompanied by poverty I 
allude to the enormous tax, in the foim 
of official fees, laid upon patentees I 
can see the justice and leasonableness 
ol certain fees levied to remunerate the 
labour of a previous investigation of the 
patent-right, but why should the pooi 
man, whose talent has discovered some¬ 
thing that may benefit the country and 
the species, pay enormous sums to the 
Lord Chancellor, the Attorney-Greneral, 
and other high funcUonancs ’ Why 
should these officers be paid by inven¬ 
tive genius, for no greater exertion than 
a nod of consent’ But one-tenth ol 
these fees ^'ould remunerate and esta¬ 
blish the most peifect attainable sys¬ 
tem ot investigation, and previous and 
subsequent inquiry 
“ It IS calculated that one hundred and 
fifty patents, on an average, pass in the 
}oai, Lusting about £45,000 , of which 
about £7000 is paid to thc^ Treasury, 
and £ 58,000 m form ot tees to high 
olhoer>»,who do nothing whatever in the 
matter It has been well teimod the 
Patent-grievance, ’ and calls loudly 
for reform It operates, m nineteen 
cases out of twenty, as a prohibition, 
and It IS known to many who hear me, 
that there are hundreds of inventions 
which will never see the light, and may 
die with th«ii authors, from the hope¬ 
lessness of obtaining the necessary 
funds to pay the tax 

“ The means of remedying these sev e- 
ral evils aie not now new propositions 
They have been proposed by Wrottesley 
and Curwen,*aiid given in evidence by 
the most experienced and enlightened 
witnesses, to Committees of Parliament 
They have been discussed for ycais, 
their disadvantages as well as then ad¬ 
vantages canvassed , and back we arc 
forced to them as essential to the very 
existence of a rational patent-law 
“They arc. First, Tliat patents shall 
be granted, causa cogmta, for original 
and useful inventions, and shall be 
vested lights like other property 
I “ Second, that the investigations pic 
v'lous to granting a patent shall be com 
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inittcf} to Conmiiss^ionci s, confiisting of 
eminent scientific men, ami lawyers, of 
rank an4 character a\) 0 \e all auspieiQn« 
and endowed by the goverament^tliat 
endowment to be provided for by a 
moderate part of the tax now levied 
upon the inventor, and justly levied, 
because it is to pay for labour in his 
service« and, Thirdly, that official fees 
on patents be abolished, and a portion 
only retimed to remunerate the Com- 
inissioticrs, who actually labour in the 
applicant s business 

“ Some hold that patents ^ould be 
obtained free, like the copyright of hooka 
It would be desirable that this were 
practicable, but it is not There is no 
doubting the originalitv of a book or the 
<omposition of its woius and seiftenccs,^ 
oiigmahty on the one hand and plagia- 
ri'-m on the other, are pf easy esta¬ 
blishment, but of the originality and 
utility of an mvontioii in mechanics or 
».homibtry, the investigation may be 
(oinplnated and difficult It will re¬ 
quire labour, and that labour must be 
paid for, and by none other than the per¬ 
son who demands it But he should 
ha\ c the laboui at the lowest possible 
I ate, to have it of the best quality, and 
that should he the sole expense of a 
liatcnt Sjippose then that one hundred 
and fifty patents are passed in the yeai, 

< o^tlng the applicants 50/ each, fof the 
three kingdoms and colonics, the sum 
ifi 7500/ would be raised to reimburse 
gov ernnient lor stated salaries, paid W 
It directly to the commissioners It 
would be important that government 
should salary the commissioners, and 
take away temptation to pass frivolous 
in\entions to increase the rifturns 
“ In order to meet doubts ol the tiust- 
wortliiness of the commissioneis, it 
has been proposed by many who hive 
thought on the subject, that the com¬ 
missioners should be divided into two, 
i»i e\ou three, distinct and independent 
boards If tvio, one sitting in London, 
and another in Edinburgh It three, 
one m each of the three capitals, and 
that no patent should be granted that is 
not sanctioned by those indopondent 
hoards Local jealousies would then 
be met and remedied, and the state of 
I he arts all over the empire better 
known 

Into details this is not the place or 
time to enter. Each board would have 
its^ secretary and register, and the means 
of transmitting the results of their in¬ 


vestigations to each other That there 
might be a raajoiity ol boaids, three 
would be better than two 

“ Applicants would apply, as now, by 
petition to the king* through the Secre¬ 
tary of State fbr the Home Department, 
wliQ would at once send tile case to one 
of the boards for investigation Time 
and publication of the invention, by 
name and general description, would 
adveitise the lieges whom it might con¬ 
cern Competitors would be heard, 
their claims determined, admitted, or 
repelled, and the patent advised to bo 
given or refused The defeated party 
would then have a right of appeal to 
the other boards, and all the documents 
might be transmitted The joint opi¬ 
nion, or that of a majority of the boards, 
to he final 

“5^0 tnal of the patent being aftei wui ds 
compelled, it is only necessary to pro¬ 
vide tor questions of infringement 
That I would humbly propose to reiidei 
the function, the high function ol the 
Commissioners, with appeal from one 
boaid to the others, and their veidut of 
infringement to be then pleaded in a 
court of laws to the end of obtaining 
damages I shall beg to lodge with the 
secietaiy of this meeting the details, 
almost in clauses which might eon*>ti 
tute a legislative measure, on the 
principles I have now laid down ” 

Physician, not necessarily an M D 

bn Buckl4nd, in one of the general 
meetings of the British Association at 
Bristol, asserted the natural right of the 
natural philosopher to the appellation 
of physician ” In speaking of a gen¬ 
tleman of high attainments in mathe¬ 
matics and physics, he boldly and hap¬ 
pily styled him a physician ** Mark, 
says the Doctor, ‘*not a medical one, 
from having obtained a diploma in the 
faculty of medicine, but ^a physician 
fiom an extensive acquaintance with 
the physics,—with the phenomena and 
laws ot the material world ” We hope 
this example oi the excellent and sen¬ 
sible doctor will be steadily tollowed In 
a conversation afterwards on the Subject, 
It was suggested ta prevent equivoca¬ 
tion, that in the new and correct use of 
the wfird, it might be spelt “ physicien,” 
as the French have it, and that their 
division of the last two syllables might 
be adopted instead of the usual pronun¬ 
ciation “ shun ’ We hope the College 
will be satisfied with this compromise 
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Valitahle Dofiahon, hy a Lady, to a 


Scientific 


Mrs Page, of Spccn, in Berkshire, the 
w idow of the late Colonel Frederick Page, 
has recently presented to the Institution 
)f Ci\il Engineers, of London, of which 
Colonel Page ^as a member, ** all such 
parts of his library and collections as 
1 elate to the objects of the profession, 
for a memorial of their late colleague 
As the Colonel, during a long hfe,| 
had been a zealous, intelligent, and 
liberal promoter and improicr of Canal 
Navigation, and had carefully collected 
and preserved every fact and document 
of every canal in every country that 
came within his reach, the donation is of 
no oidinary value to such an institution 
Besides several hundred volumes in 
English, French, German, Dutch, apd 
Italian, and a large number of maps, 
plans, drawing*, &c, the present f‘on- 
tainstheMS engravings, drawings, and 
documents, which Colopol Page had 
been pieparing lor some jeiis, and 
which he had intended for publication, 
under the title An Historical and 
Statistical View of Inland Nuiicjation, 
and particularly that of England 


Temperature of London in 1835 

From observations made regularly by 
Mr Webster, at No 43, Coinhill, Lon¬ 
don, the mean height of the Thermo¬ 
meter for the year 1815, at that place, 
was 30 836® Fahr This is rather higher 
than the mean of the last fifteen years, 
which M^ Webster states to be 29 562® 
Fahr 

New Fact in Electricity 

Professor Belli, of Milan, has pub¬ 
lished some expeliments conducted by 
himself, which demonstrate that the 
negative electric fluid is dissipated in 
about half the time required by that 
winch is positiv e This fact had escaped 
the obsen atiou of Coulomb, and also of 
M Biot M Peltier, greatly surprised 
at the diffeience thus found by the 
Italian Professor, is now engaged in an 
attempt t^ discover the cause. 

Berlin Unwersity 

An official publication has issued* at 
Btrlin, which states that m the Univer¬ 
sity of that city, there are at present 
147 professors, 1677 matriculated stu¬ 
dents, and 470 persons who are study¬ 
ing for their pleasure 


Death (f M Af^pere-^Election rf 
M Samrt 

The esteemed and venerable Ampere, 
a sketch of ^hose manner as a lecturer 
18 given in Vol I, p. 178, is lately 
dead M. Ampdre was Professor of 
Experimental Plnlosopby, fla Phyetque 
Encpinmentale,) m the College de 
France M Savart, during the illness of 
IM. Ampere, discharged his duties at the 
College On his de&th, M Savart was 
unanimously selected by the Professors 
as their candidate for the vacant chan, 
and he has since been elected to it by 
the Academic des Sciences^ 

Bronze Original qf the Wormck Vase 

An antique vase of bronze, m remark¬ 
able prbseivation, and of great ele- 
gan( e, has been found m a garden at 
Cairo It is said to be the one cast by 
Lysippus himself, the fhiourite sculptor 
of Alexander the Gieat, and to be the 
oiiginal from which the Warwick Vase 
has been copied The Fiench Consul, 
M Mmiaut, is reported to have refused 
some vciy large offers for its pui chase 

Statutical Association of Normandy 
The Association of Normandy, insti¬ 
tuted for the purpose of ascei taming 
the statistics of that part of. Fiance, 
have assembled successively in the 
chief 4owns of each district, to discuss 
and collect answers to a series of six 
hundred inquiries These had been* 
previously drawn up, and are mtcndec 
to contain every point desirable to be 
known The last meeting has iccontly 
taken place at Vire, at which 150 mem¬ 
bers of the Association were present 

Imprrwed Chmposition for Crayons 
and Pencil Points 

Take equal quantities of resin and 
pitch, with as much shellac as is neces¬ 
sary for strength, and add to them fine 
pulverized blacR lead, of sufficient quan¬ 
tity, when melted, to form a soft paste, 
expose the mixture to a melting heat, 
and stir it with a trowel until it becomes 
soil and yielding The composition 
may then be put into a heated iron 
mould, and forced through one oi more 
holes, of any size required, it being 
then m a proper state for rolling, by 
which it acquires a polished surface 
The rolls may then be laid in a straight 
position, cooled, gauged, and cut into 
tlic required lengths — Journal of the 
Franklin Institute* 
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Giatmtom ImtituUm fm the Foima- 
tion of Practtcal Naturaiuts 

The uni\ersal necessity lor the esta¬ 
blishment of a school for the education 
ot the pidtticdl ndturalist, has been le- 
pcatedly urged in L Echo da Monde ha~ 
vant, a Parisian scientific periodical 
The same work has recently announced, 
that the idea has been earned into exe- 
cution There ought to be as little 
'’oubt of its successful career, as there 
can be of the immense assistance it 
must furnish to the a( quircment of an 
accuiate knowledge ot natural histoiy 
in i(s most extensive sense We subjoin 
some obsenations on the subject by M 
Boub^^o, an eminent French geologist 
“ Now that the study of nature is 
duly gaining so many proselytes 
science, it cannot be matter of surprise 
that the number and contents of lollec- 
tions ot natuial history are rapidly in¬ 
ert ismg, and that the demand tor poi¬ 
sons skilled in the preparation of the 
objects of sueh collections, and expe- 
iienced in their pieser\ation, should 
become annually greater and rnojc 
urgent The scarcity ot this class of 
piutticdl naturalists is, in fact, ovory- 
wheie so gieat, that besides se\ei U 
places in which the amateurs of natural 
history tiave the means of founding 
museums, but arc deterred fitim so 
doing by the <tant of a naturalist \\ho 
•could take charge of a iollection and 
duLct the preparations, there are actu¬ 
ally museums already commenced, 
hicli are in want of conserx ators and 
cannot obtain them How many long- 
established institutions are there also, 
the officers of i^hose tpuseums are 
now utterly inadequate to the duties 
which the mcie extension of the cata¬ 
logues imposes upon them ’ And are 
there not others, w'hose curatois having 
lu glec'ted, or being incompc'tent, to keep 
up with the rapid mardh of their sci- 
i nee, are so far m the rear, that the 
language used by tlieir ad\ anced asso¬ 
ciates IS unintelligible to them ^ 

“Under the ejes of the former, how 
many rare and piecious objects are 
houily perishing tlnough the blunders 
or inattention of their guaidiuns I Who 
can sa\ what ti ensures aie canflned to 
the fiiendly damp and obscuiity of 
(ellars, that their testimony to the in- 
conqietcncy of the parties tu whom they 
hav c been inti usted may never obtrude 
upon the public atteiilioii ’ Under the 


care of the latter, how seeuiely do old 
and exploded systems still hold their 
leign, ancl^how strongly does the laded 
label, and disregaid of all modern ai- 
rarigement, which is evident in every 
case, testify the blissful ignorance in 
which then curator ha^ quietly dozed 
for the last lixe-and-twonty years ’ 
“Added to the want of practical natu- 
lalists, which the reforms in the old 
dstablishm^hits, and the cravings of the 
• new arc pioducing, theie are new asso¬ 
ciations organized for the acquisition, 
study, and preservation of local natuial 
productions, arising in every depait- 
ment, expeditions for scientific pui- 
poses are htting out, at gieat cost, tor 
the exploiatiou of the most distant 
countries, and the wealthy patrons of 
science are either visiting themselves, 
or* c ommissiomng others to visit and 
examine, at their expense, some of the 
numerous points of the globe on which 
Natuic has deposited myriads of her 
wonders still cinkiiown In all these 
instances, experienced guides and in¬ 
telligent assistants will be invaluable 
But where are they to be found ’ And 
more, wheic could a lover of natuial 
scit nee prepare himself for such sc»iMces> 
by a coil ISC of actual lesearch, con¬ 
ducted under the diiecti m of compelcMit 
teachers, and at a cost within the 
means of those who are not affluent’ 
“In no place that we know of doe^ any 
opportunity of the kind exist In no 
place, for instance, is Taxideimy prac¬ 
tically taught, and public instruction 
impaiteoi on the ait of setting up the 
spoils of buds and quadrupeds, and 
giving to each specimen its characteristic 
expression and attitude In no place 
are there lessons on the best modes ot 
collecting and piepanng the various 
classes of reptiles, of fishes, of insects, 
&c, and of jireserving them, when pre¬ 
pared, from the numerous causes of 
destruction which sui round them Bo 

tany, it is ti ue, may boast of her adv an- 
tkgcs, these have proceeded principally 
from the ease with which her subjects 
can be obtained and prepared, but even 
she has to deplore the losses and inis- 
c biefs which ignorance and inexperience 
are constantl} pi ochicing In Mineralogy 
ancl in Geology, the knowledge of the 
beds, judgment in the selection, and 
skill in the di casing, of the specimens, 
are possessed by very few uidivicluals, 
whose position in society, and whose' 
pcisonal acqimeiuents and tastes, aio 
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favourable to tlio couimunication of such 
knowledge U> othei s 

** This extensiv e demand for assistants, 
and this deailhof instruction which is 
necessary to rreat^ them, has produced 
that bcdruty of pieparers, piescrTers, 
and travelliiig-naturalistb, whidi is now 
seveiely felt in Fiance, m Gieat Britain, 
in Belgium, anl m all the tiortlicin 
states of Europe, in all places, m fact, 
where large public museufns, or exten¬ 
sive pm ate collections exist Applica¬ 
tions, m gloat numbers, are now pei- 
petually addressed to the professors, 
&CI., of the public cstablishinents in 
Pans, for persons to whom the care of 
museums might be confided, and foi 
naturalists who could explore skilfully, 
and report correctly, the phenomena of 
nature in new countiics, or who would 
he competent and willing to associate 
themselves with expeditions of more or 
less magnitude entirely designed for 
scientiQc purposes, or with othcis of a 
rommercial or political nature, but m 
winch opportunities for scientific re 
search and experiment would be affoi ded 
“It would, therefore, be lendering a 
most important service to science, if 
young men could be so prepared, by a 
short course of actual research and 
inanipulition, as to become useful 
assistants to their leadeis in science, or 
upright and intelligent guaidiaiisof the 
stores of natural riches aheady amassed 
At the same time, it must also be evi¬ 
dent that a new and honourable career 
would be opened to a numerous i lass of 
young men, who have an ardent thiisl 
tor knowledge of this kind, but whose 
friends arc alarmed by the prevailing 
notion that scientific attainments are 
difhcuU to acquire, and that when ac¬ 
quired, they are not sufficiently remune¬ 
rated to permit their possessor to live In 
this state of public opinion, and particu¬ 
larly with regard to the latter notion, it 
IS now desirable that every person who 
interests himself in the progress of the 
natural sciences should make it a dTuty 
to contradict, within his sphere of 
action, the assertion, that scientific 
studies cannot introduce young men to 
valuable connexions, nor open to them 
any profitable carctsr It is gratifying 
to be able to refute such mis-stateaients, 
and on safe grounds to assure all those 
who at present entertain such an opinion, 
that Science has ceased to be so ungrate¬ 
ful to her cultivators J^ct us take as ar 
example, the branch of nalural h 1 ^torv 


alone, let us point out the numerous 
souices of employment for its professors 
in France only Natural History is now 
taught in all her universities and col¬ 
leges, 111 numerous departmental in¬ 
stitutions, in all the primary schools, and 
IS about to he so in the secondary ones 
The number of societies for its pro¬ 
motion, and of records fonts history, are 
daily increasing, and so are the periodi¬ 
cal publications, both those entirely de- 
V oted to the science,‘^and others winch to¬ 
gether with newspapers, dev ote a section 
Botanical, hortu ultuial, and zoological 
gaidons and museums arc common in the 
larger towns, and are even forming in the 
smallei ones Enterprising individuals 
are continually undeitaking new expo 
nrnente and inquines, associations are 
loimed or forming in every part, tin* 
government is urgently demanding the 
completion of the geological maps of 
ed( li department of France, and general 
commeice is becoming interested, on a 
grand scale, with the natural productions 
of all countries hence are offered, to 
the using generation particularly, nu¬ 
merous inducements, in a prudential 
point of view, to the study of natural 
histoiy The few who have hitherto 
devoted fhemselves to it, have generally 
been rewaided with offers of engage¬ 
ments from all quarters And we re¬ 
peat fiom our own knowledge, that theie 
IS in every part a greatVant of peisons 
to fill situations, the duties of vvhioii 
would require an intimate knowledge of 
natuial history , and we do not hesitate 
to avow, that even at Pans we have 
never yet obtained such a sufficient 
number of intelligent assistants in this 
class, as wq ourselves desiie to attach 
to our various publications 

“Impressed with these consideration'., 
and anxious io supply this gicat defi¬ 
ciency of scientific labourers, the foun- 
deis* of a museum for the collection of 
natural histofy on a large scale, in the 
Pyn n6e8, at St Berlrand-dc-C’om- 
minges, have resolved to adapt it to the 
practical instruction of naturalists and 
others who may be desirous of becoming 
conservators and scientific assistants in 
museums, and undertakers or associates 
in missions for the pursuit of natural 
history m every pait of the globe The 
opeiations and manipulations constantly 
carried on in the ateliers and labora¬ 
tories attached to the musoiira, and the 

* M Boubet JB one of these pubhe- 
spirited indivnluals. 
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researches whuh arc perpetually lu 
tram along the whole chain of the 
Pjrfinfies from the Atlantic to the Me¬ 
diterranean, will necessarily introduce 
the students to e\ery vauety of object 
m the sea and on its shores, in regions 
ot the lowest elevation and highest 
temperature, and in those whose plains 
arc, by thcic height, covered with per¬ 
petual snow The southerly face of 
these mountains, ^particularly m the 
vullc>s, IS favouiable to the existence of 
nutncious animals which belong to hot 
(liinates in ascending from these to the 
ghu Id s, a pi odigious number of animals, 
XLgctahles, &c, are successively met 
with, peculiar to the tcmperatuie,/ones, 
&,c , which die traversed The geological 
and mitieialogical riches of the* chain 
cannot he surpassed, evciy stratum 
bcMiig to be found in positions the most 
favourable for examination and remark 
hinally, the students of this Pvrenean 
inuscuin will not only learn to find, to 
(ollcHf, to prepare, and to preserve 
ohjccK but they will, under profcssois 
attached to the establishment and emi¬ 
nent for then acquirements, be taught 
to iccognisc them undei all ciu urn- 
stances, to class them systematically, to 
seize accurately upon their character¬ 
istics, so d,s to be enabled to give such 
technical descriptions, as are now re- 
quiic'd fiom th^ise who aspire td be 
liisloiiaiis of natural history, or even rc- 
phrlers of isolated facts relating to it 
“This couise of combined instruction 
and piactuc at the establishment of St 
13ertiJrid, will be entucly gratuitous 
After two yeais passed in the Pjicnees, 
entiicly occupied in travels, searching 
and collecting, and in the iflchers, pre 
paiing, presetving, and studying, flie 
students, who may dcsiic it, will bo 
dis^iibuted, by the introduction of the 
diiectors of the establishment ind 
accoidnig to their respective meiits, 
imoiig the vaiious states, societies, and 
museums, who may have made applica¬ 
tions for travelling-naturalists, pre- 
pareib, and conservators, of skill, expe¬ 
rience, and integrity' 

AVe ought, in justice, to add, that the 
founders of this institution candidly 
state, that thev do not pioless to have, 
in Cl eating it, no other interest, than 
the accomplishment of a philantUiopic 
intention They propose, as a remunera¬ 
tion of the necessary expenses, that the 
re suits of the researches and labours of 
the students shall be the piopeity ot the 


museum This seems to be reasonable 
and fair, and even by this arrangement 
the general^iffusion of knowledge will 
be assisted, for the various collections in 
all departments of natural history, which 
are piepared for sale at the museum, 
by the unpaid assistance of the students, 
may be disposed of at still lower prices 
It may also be useful to say, that a 
correct idea pay he formed of the ex¬ 
pense of residing at St Bertrand, from 
file fact that the students of an ancient 
and excellent college still existing there, 
are boarded and lodged, including eveiy 
expense, at about £20 per annum 

Taaidetmy 

M Gann\l proposes a solution of tin 
following salts for the preservation of 
animal substances, which from its cheap¬ 
ness and superior preservative qualities, 
seems to bo preferable to {he mateiials 
hcietoforc used 

Alum « • 2 parts 

Cblonde of soda . 2- 

Nitrate of potassa 1- 

Two dead bodies were immersed in a 
liquid containing these salts in solution, 
and at the end of two months were 
found to have undergone no change in 
their appearance In general, the 
tissues and internal organs are per¬ 
fectly preserved Sometimes those im¬ 
mediately 111 contact with the fluid, lose 
their natural colour, but, further than 
tins, no change takes place The mus¬ 
cular fibres offer less resistance to pies- 
burc, than is usual, m a body forty- 
eight hours dead It seems to be pecu- 
haily well adapted for the preservation 
of the brain, as this organ, although 
thus kept for some months, will still 
serve for the demonstrations of the 
anatomist This solution has also been 
suci essfully used as an injection in ana¬ 
tomical preparations —L Jnstitut 

Stationary Temprrature of Alcohol 
on heated Metals 

A CURIOUS fact has been observed in 
regard to the temperature to which al¬ 
cohol of the specific gravity 8^’, con¬ 
taining, therefore, 9(3 parts of absolute 
alcohol, and 7 of water, could be raised 
in a heated dish It is necessary, as an 
iritioductoiy lemark, to recall the fact, 
that when the temperature of a liquid 
IS gradually raised, by applying heat 
to the vessel containnig it, a limit is 
1 cached when the temperature of the 
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liquid bocomes stationary, the vapour iluid lakes place* tbo tempeuitnro of the 
gi\eii out m boiling cari||ing ofl the liquid did not rise to ils boiliiig-point 
beat which enters the mass When alco- In fact* the stationary tompciatuic. m- 
hol* ot the strength aboie stated* was stead of coriesponding with that of ebul- 
pio]ccted into a Ijowl, heated aboic the lition, was lower as the tcmpcratuic of 
temperature at whuh repulsion of the the dish was higher. 


Talmliu View of the Mannei , Canute, ami Effect of the Desti ucltori of Steam 
lioileiSy ni^the f^eveuit cascft ui ufmh it may occur 


DRAWN UP BY M GAI\-CA7AI AT 


Si fc IM-lloiLtllS, 
(uctangular 
0 } luidrical) 
niny bo 


1 exploded 
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* B) “ sides,” 18 understood {top^aide, boltm-attle, &c ,) the whole cncloBing sub- 
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Rathoad Mama m Germany 

The municipal council at Chemnitz, in 
Saxony, wet e desirous of construct! 
a rail-road between that town and 
Dresden, but the mountainous nature 
of the interxening country rendering 
the execution of such a project ex¬ 
tremely problem iticdl, the authorities 
wisely determined on an efficient pre¬ 
liminary survey, the expense of which, 
amounting, as it was estimated, to sixty 
thousand francs, they proposed to defray 
by means of shares of two francs each , 
the liolders ot which were to be entitled 
to prioiil) in taking those of the rail¬ 
road, it it wore found to be practuable 
Wlun these experimental shares were 
publicly announced at Leipsu, a, ludi- 
ciouH s<tne of personal lonllict with 
•»tuks and fists arose between the com¬ 
petitors, in their anxiety to sccuie the 
shares, and several persons who had 
innounced their intention of taking tw'o 
hundred shares could only obtain two, 
by great favour, so great was the com¬ 
petition for them, that, in a month, the 
two-fram shaics sold for tvvent), although 
no one yet knew whether the pio]C(tcd 
rail-road were piacticable or not 

Rmed IVells 

M Cassiano de Prado states, that at 
the tity of Reu^s, near to Tarragifha, 
there are upwards of one hundred 
Artesian wells and upwards of sixty 
in the \illagc of Villaseca, the supply of 
vv ater is not only sufficient for the public 
fountains, for the pui poses of irrigation, 
and to turn the mills in the neighbour¬ 
hood , but it IS even expected that a 
canal may be tod fioin theseSources 

Gas Jrom Peat 

Grpat advantages may be anticipated 
fiom the introduction of peat, in making 
gas for gas light. First, k is less ex¬ 
pensive than the gas horn eithei coal, 
oil, or lesiii, second, the pioduce is 
ncaily as much as from those sub¬ 
stances thud, the gas is quite harm¬ 
less and inoffensive, and has in respect 
to hcalthfulncss, great advantages ovei 
the others, fourth, the peat, after having 
been used tor the production ot gas, 
may be used for fuel, and is equal to 
any ehaicoal. 

According to the expeiiraents of 
Meile, who is director of a gas tom- 

•SeeVol I p 31 


pany in France, one thousand kilogiam 
mes of peak when distilled like the 
stone coal, mr two hours, yields eight 
thousand cubic feet of gas, which is oi 
rather weak luminating power, and 
(onlains much carbon, and which, al¬ 
though apt to be purified b3^ water, loses 
a groat deal more of its strength, but 
if the same quantity is distilled for 
three-fourths of an hour only, five thou¬ 
sand and five hundred cubic feet of a 
pure gas are obtained, which is said to 
afford a stronger and whiter light, th in 
coal or oil gas 

An apparatus, consisting of a eon- 
densator with eighteen tubes, is fixed 
for punfying the gas completely, each 
tube stands in a rcseivoii ot flowing 
water, so that the gas has to pass 
eighteen times through the watci, and 
IS not deprived of lU carbon , befoic the 
gas arrives in the large gasornctei, it 
has to pass through two layirs ot dry 
lime, the g IS Ihus pun fieri, may be le- 
spnod without any difficulty 

The constriution of all other appa¬ 
ratus, may be made like that for otliei 
gases — Silhman s Journal 

Lunar Injluence on the Weather 

M Everest, having obseived that 
the greatest number of showeis in the 
Spring occur at the new moon, has 
diavvn up a table of the quantity of ram 
fallen in the fiist four months of the 
y ear for a period of eight years, specify¬ 
ing the number of rainy days before or 
after the change The deduction from 
this table is, that most rain falls on the 
second, fiRli, sixth, and seventh days 
before, and on the sixth after the new 
moon By taking the number of rainy 
days duiiiig the same periods, instead of 
the guantity of ram, it appears that foi 
the eight yeais, forty-five days w^ere 
lamy in the quarter of the new moon, 
while the rest of the lunar month only 
gave twenty-three An analogous dif¬ 
ference, though not so striking was also 
observed during the two succeeding 
months of May and June, and the pro¬ 
portion approximated still moie to a 
ratio of equality as regarded July, while 
for the reraaindci ot the year the reverse 
law holfls 

[It would ho dimmble if M Everest’s 
observations and deductions could be re¬ 
peated for a longer period, there exist 
im It urological tablts capablt of funiishuig 
data for the confamiatioD, or otherwise, of 
90 inUristing a question — Editor ] 
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Patont-Laip Gnevmce No VI 
The penalties inflicted on theunventive 
fi^enius of Britain during the present 
} t ar, up to the 25th ult, in the shape of 
gu\eriiment stamps and fees on patents, 
amount to more^than £28,000^ 

N B This huin has been paid in 
ready money ^ on taking the first steps, 

-ff- ^ 


and as many of the inxentora are poor 
men, (operatives,) and a gieat many 
others of them persons to whom it would 
be very inconvenient to pay at least 
£100 down, they ha\e been obliged to 
go into debt, or mortgage or dispose of 
their in\entions, either wholly or m 
part, &e 


NEW PATENTS 1836 


N II — 1 hi- first Date aiinext *l to eich VtiU nt is th it on whuh it vius g« ulocl and (granted tlir sciond 

tlnit on orbefon Hhuh thi Siuriftoatlon must be dolm rid and i iirollt d-lln nbbrt vialion fm 

Comm , BijjiiificB that the iniention &t, is a cominiiuicalion from n forti#»m i i>»sidiiig abroid * 


AUGUST 

nr> N 4THAN Baii fy, Lctc , Fraiuc- 
fimitb, for improvcmi nts in machmerf 
tor manufaLturmg stocking fabric Aug 
I —Feb I 

I 8 (i Tohv Tkowas Bptts, Smithfit Id- 
barn, Land y Ritiihcr, lor improveinciits 
in tliL process oi pnpiring spirituous 
liquors 111 the making of braud} Aug 

I —Ft b \ Foi Cutnm 

187 WFBSTFR 1 1 (K KTi^N, Spu-Foad, Ber¬ 
mondsey, Surrey Turpentine and Tar 
Distiller, for improvements m prestr\iug 
timber Aug 3 —Feb d 

188 Tohn Akihibald, A1\ i, Sbrlmgy 
^ B , Maiiiiim turcr, lor anprovi int iits 
lu machiucry for lurling wool, and dofling, 
straightening, piecing, roMng, and drawing 
rolls, or cardmgs of wool Ang 4 —Feb 4 

18 *> Ramsay Richard Rfinaoik, A 1 - 
banj-st, RegeutVpark, Aliddj? y Esq , 
lor improvemciitB in the construction of 
carriages for the convey aiieo ol ptrsoiis, 
goods, or nn rchandiso Aug C —Feb b 

100 Thomas Binx , Mornington-place, 

II inipsti ad road. Mtddx , Civil-t ngint c r , 
lor improvements iii railways and in tlit 
Ht( am-engines to be used the reon, and for 
otln r purposes Aug 6 —Ftb 6 

101 Thomas Joiiv PtHKii, Commer- 
i lal-rd , Limehouse, Afiddx, Cml-engi- 
iietr, lop •a net? or impro\td screen lor 
intireeptmg or stopping the radiant heat 
trising from the boihrs and cylinders of* 
steam-engines, Aug 0 —lib 9 

192 John Burns Smith, Salford, Lane , 
Spmner, and John Smith, Halifax, ITorlCy 
Dyer, i<ic their method of tontenng, 
stretelimg, or keepm^ out cloth to its 
width, made either of cotton, silk, wool, 
or any oth&r fibrous substances by nm- 
chmery Aug 10 —Feb 10 

103 Henry PsHsiiOf'SE Pakkfs Dud¬ 
ley , WorceiteTy Iron-inereliant, lor im¬ 
provements m flat pit-ehains Aug 11 — 


104 Tci^hh Douclass, Morpeth, Nor- 
thhmberlantiy Ropt-maker, lor iniprovi- 
inents m the manufacture of oakum Aug 
11 —Ftb 11 

105 Enw SHI) Light, Royal-st, Lam- 
bttb, Sf/rry. (hMl-tngiiif ir, forimpro^t- 
ineiits 111 pnqif lling vt sst Is and otlit r flo it- 
iiig bodii H Aug 11 —Ft b 11 

100 Wii 11 AM Nkw TON, Chancery -Inne, 
Middx , lor iiiiprovtiiitiits m tiu iiuaiis 
of produt mg instant UK ouB Ignition Aug 
11 — beb 11 For (^omm 

107 Rohkri Aiien lIuRLorK, Wliad- 

don, Camb , Clerk, for improvements m 
i\lt trt es Aug 11 —Get 11 ^ 

108 Josh I \ llcTri iis Bet on, Rigent’s- 
sqr , Middx , (lint , for improieniints in 
the strut turo and t ombiiiiitibn of etrlain 
apparatus employed in the gtiu ration ami 
ust of stiam Aug 13—Feb 13 

190 Thomas GAifvTLEY, Nolt , M< tlin- 
me, for improvements in mathmery for 
making loco and otlu r fabrics, eonnnonly 
c lilt dwash maclijiu r) Aug 15 —Ftb 15 

290 (teorce Leech, Norfolk-st, Isling¬ 
ton, Middx y Carpenter, for an improvtd 
mttbodol count (ting wiiidow-saslKH and 
shutters, sutli as iic usually bung and 
baliiictd by lints and couuterwt igbts, 
with tbi lint H by wh eli they arc so hung 
Aug 15—Itb 15 

201 WlLI lAM PoTHERGHI COOKR, B( I- 
lay sc Colh gt, Durfiamy Estj^ , for improvi - 
ments HI winding up springs to produce 
continuous motion applicable to aurious 
purposes Aug 17 —beb 17 

202 Joseih Hah, Margare't-strtet, 
Ca\eudisb-sqr , Midda y Plumber, for 
improvt nit nts in the manufacture of salt 
Aug 17—Oct 17 

203 FRANf/iis I»F TANSfH, PtHy-st, 
Bedford-sqr , Mtddx , Mil it iry-engmt t r , 
for improvements in in ichim ry for pro- 
pt lling of vtssols, for raising water, and 
for various otlier puiposts Aug 25 — 
I eb 25 
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THE BRITISH ASSOCIATION FOR THE ADVANCEMEMT 

OF SCIENCE 


THE BRISTOL MEETING 

In a formoi numboi of oui jomnal will br found tlio d<‘tiils of tlic 
procfcding'^ of that Ingbly-intdostiii^ UKetiiig >vliicli hasb lotoiitlv t.ikiii 
place at Bristol,—^the sivtli aiiiiivt isarv of the impoitaiit Assocuition 
above-named ft is not our intention, thcjcfore, in tlie lollownig article', 
to ofici any rtgulai statement of those j)roceedings, but nuTely to tlirovv 
out a few lemaiks of a goiiei il nature on the ehiricter and teiub ncy of 
the institution, and on the degiei of suet ess with which it appeals to us 
to have promoted tlie giaiid objects which ^professes to have in view 
during its Hient session, is will as to loriiincnt fiecly on what has 
struck us as d<fe<ti\e in its arrangements This lattci pait of our task 
(we need liaidly say) is undeitakdi in no otlni spirit than that of 
the most siiiecie good-will towaiils this Institution, and with no otliei 
ol»|ect than the earnest wish to eontrilmte (if ajiiything we can suggest 
may be conceived likdylo do so) to the still fiiithei extension of its 
utility and efficiciiej ,—to the jet wider difiusiou and more otfectual 
dissemination of thost iinpoitant hciiefits which it has already confened, 
and IS at piesdit < onidiing, on th(‘ sdcnei oi this countiy We have 
on more than oik oictision since the r oiniiK m ement ol our journal biken 
ociasioiito ujihold tin claims of the Ihitish Association, and to difciid 
it against tin attacks of its dicnins, and wc irc wcdl «iwarc it has 
ncitlici f< w nor dcsjucahle opjioncnts to <outdid with Bht wc fc< I 
assured, tlnit the nicic advantage w'liicli those ciumics j)osscss against it, 
and of wdiicli they arc* nev(*r slow^ to av.iil thdiistlvcs, are to bo found, 
in fact, 1 !^ boine few defee ts uiidti wlinh the constitution of the Asso¬ 
ciation liab hitlieito kibottred, but wliicli, wi* feed assuicd, its enligbtc tied 
fnends and supporteis will not b( slow to percc ivc oi to amend 

The nature, objects, and claims of the BritisljpAssociation, ire but 
imperfectly understood throughout th(' eoiintry The men of sennee 
assemble, they prosecute then respecti\c discussions, but forget that the 
public at large aie lemaimiig all the while uninformed ^is to the gdieral 
put*port and tdideiicy of the objects for wliidi tiny ajc assdnbhd. 77/e 
A^soctahdn does voi trplam ii\elf to the ptffdtc 

Tlie town m whuh the mieting is to b< In Id, a ff‘W days previous 
bej^ns to assume an appearance of unusual bustle String* rs (some of 
them, it must be eonfessed^ of strange and uncouth appearance) are 
seen in gjroups perambulating its pavements, uttering tluir greetings in 
the market-place, ayd discussing science at tin c oiiiers of the streets 
Anxious inquiries are heard frotoi jhe ladies,—“ Who is that genius with 
his hair ahoift his shoulders,” and “ Can you point out to me Professor 
8uch-ai)-one ” At length, on the Monday morning, work commi'ines the 
philosopheis arc all eloseUd m their lespective sections No one out- 
of-doors knows what they are doing, hut all aie led to bclievx* that it is 
something extremely profound and important At length, (after due 
Tol H N . 1) 
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honour done to the ordinal v,) the pfraiid epoch of the evening meeting 
arrives 'j'ho assembly-room, oi the theatre# is crowded with anxious 
expectants, all looking out for ainuseinent or instruction, as the case may 
he, for the gratiiic ition of their curiosity, or the indulgence of their 
risibility,—equally ]H(.p.ired to follow the most sublime abstractions, or 
to be enttitaiiifd with wliitever amusement pliilosophy nffay be capable 
of affoiding, but li irtlly any, peril ips, m the assemblj, having a duhnet 
conaphon of the piense ob'/id wfu^h has hr^nfght them iogtfher Noi 
do tb(‘ pioceedfngs, (when, aitd du^e delay, they cominenee,) afford much 
elucidation on this lieail The last year’s president resigns the chair 
with a few wohK about honoui and distinction, pride and happiness the 
new piesident takes it with similai expressions of unw^oithiiiess and 
incapacity, of ze‘al and devotion to the cause eif the aelvanceuiieiit of 
sciciKo Absti.aets of the proceedings of the moiniiig in each of the 
s(‘( lions arc road hy the respective thaiiinen, which aie for the most p.nt 
wholly maudihb , and when tinware imt, are^ iciidtied so h^ the not 
uiinatuial piefiMence givdi hy the company to toiiveisation rathoi thin i 
string of technic il nomenclituie 

On the moinings of the other di}s, piociselv the same couisi is 
piusued, and whih sonic evemiiigs aic lift opt n to he fillcnl up hy sneh 
amusements as e hance ma} supjil>, on (he otlicis, the s.ime geiicial 
assembly takes place, the ])roef tdings hting so far diversified that some 
one oi iiioie seieiitilK teipies aie eliscussed,—^restricted usually to tlioso 
of geology, and illustrated hy that species of cloe[uenee which so pecu- 
liail} cliaiach nzes the ge ological school, .ind tends to render its doctrines 
so smgul.irly «ict e ptahle to the ladle s At the concluding meeting, little 
moie is elone to the purpeij>e than at any of the prece ding What is 
wanting in*pliilosophic exposition of truth is .imply coiiipensatcel, and at 
a cheap i.ite, by superahundaiice^ of flattery, aiiel compliments, (not 
always such as we should consider the most happy oi delicately 
imagined,) to the fan sex E\erything is hurrj, apology, and abridg¬ 
ment, and the ehairinaii clissohes the meeting with a reiteration of 
thanks and eoiigiatulations, and aimouncements of the coming glories 
of the next anniversary 

It may be asked, is this the languagi* of friends to the Association^ 
Is it tlie part of its admireis and suppoiters thus to expose its weakness^ 
We rc'ply that we wish to expose the defects in the working of the 
system, heeause WT.are sure that they admit of easy renjedy, and that 
tliey have only to he pointed out and duly commented upoii,*to ensure 
the adoption of such remedy We expose the weakness of the Asso¬ 
ciation m these minor points, because w e arc assured that it has wuthin 
itself the elements of gigantic strength, which only require to be called 
forth and dc veloped, to evince its full efhciency m securing ^hc great 
objects of its formation 

From what w^e have above remarked, it will be obvious, our lust 
impression is, as to the necessity lor a mo/e sifstematw c out sc of pubtit 
exposition of the objects of the Assoaation At the opining meeting 
we would ha\e tJie mere foimalities as much as possible abridged We 
w^ould look to the pri'Sidcnt, oi piiliaps, latlicr to some one of the iice- 
presidents, for a luminous and popular explanation of the actual objects 
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anil vu\^s of the j\ssociation, whuh, «is the meeting is held e\eiy je.ii 
in a new place, and a #oiisiderable portion ot the members is always 
netv, would be no tedious lepetition, but a most impoiLint and mstructno 
exposition 

Tlie addiess which has been annually diaivn up by the secretaiy, 
reporting tltb progress of the scientihi labours of the Associ.ition dunng 
the past year, has always ajipeared to us a most in\aluable featuii* in 
the proceedings This^weau oyiocially desirous to see Kept up, and 
extended, and iinpioied We aie not suie, whether, coiwideiiiig the high 
importance ot this duty, <ind that we cannot always nckon iqion having 
^uch secretaries as sonic of those who have hitherto idled the olhcc,—it 
might not be a hint vvoithy ot considciatioii, toi the couni ic to be thar^(ft 
unth the production of such a leporl^ with ixjjrcss ]>rov isum tor jmtting 
it into the hands ot some member who is able to do justice to it ni the 
delivny a point of inereasing import iiiv\ as the assemblies of the 
Association are becoming yearly so infiih more numerous, and the places 
of meeting nceess.trily so largi* that tew spiakeis lan he hcaid in 
them 

The reports of the pioeeediiigs ot the sections very piojieily foim 
an integrant and most esstntial tcatuie in the pioeceduigs ot the general 
meetings They aio, m fact, the coiiiiccting links which now alone 
unite the distirut sei tions into the one great body of the Association 
At the Oxford meeting the general assemhlics v\cre Ik Id in tlie middle 
ot the flay, and this airangement renderid m.iniiosdy conspicuous the 
unity ot the entire nieitnig At these assemblies, the reports on the 
present state ot the sevcial branches of science wire lead they*consti¬ 
tute d the main and essential poitmn ol tl^e vvhoh to vvliieli the se< tioiis 
weie hut subsidiary, the mam trunk fiom whiih the set tions blanched 
oil I'his arrangement has hem discontinued We are among those 
who deeply regret it, but wo fear the geiiiral opinion ot the menihcis is 
against us, and that there is little piob ibility of its being reviviul 

The present constitution ot the Association is ralhci monfedeiation 
of distinct and isolated minor scientific states than one grand re public of 
philosophy, divided into subordinate districts This wt regrit, but, as 
it IS, vve conceive it doubly important to keep up m an ofti'ctivo state 
that which now forms almost the sole semblance ot the union ,—the 
homage paid by the sections to the ir sovereign body and parent stock, 
even if it bejittle more than m foim , 

Blit vve have already observed, this reading of the reports is on all 
hands, vve believe, allowed to hi^ (as at piesent conducted) the very 
worst feature in the arrangement of the society's proccf dings Yet it 
cannot be dispensed with Indeed it is extremely important m all 
points ©f view, for the several sections have no other means ot commu¬ 
nicating their respoctivc proceedings to each other, and the members 
of one section aie anxious to know what lias been dointj in another, 
which, unless gifted with ubiquity, thev can only do at tin* i\ening 
re-uTiion The only plan we concciv e capable of adoption, is a systf- 
matic extension ot that which has been partially followed at Bristol, 
and at some previous meetings In one or tv\o instances, imincnt indi¬ 
viduals, connected with some of the’ sections, have been called upon to 

• ^ 2 
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come forward after the formal reading of the abstracts, and give some 
general and popular recount of any inatenal a^d striking investigations 
or discoveries winch may have been announced at the section 

Now wliat wc \\oui<l hint, is, tli«it this should be done regularly 
and sysjUmaticall} in leftreuce to nil the sections With ibis vu*^\, let 
the iornial abstr ict be reduced to the briefest possible liifiits, and let 
some meinlx r (not on the hazaid of the moment, but duly selected 
beforehand, by the committee of the ^ection) then come forward with a 
shoit, liiiiimous,»fowc/tyMec/ popular sketch of the moftt stnliag parts of 
the proceedings, undci the sanction ol the commitiee^ thus all invidioiis- 
iKSs as to the selection of topics, and the estimate of the iiieiits of the 
investigation would be done awa^ 

Ill immeditite comiexioii with this last idea, we further conceive 
it would be of great utility, if a gciieial repoit of the progiess made by 
each ^echon during the yem^ were regularly picp.ircd some tunc 

previous to (.ich nncting, under tb^ immediate direction of the sectional 
committee, and bandcnl in to the seci^aiy of the mooting Thus the 
details would bo iii i gic‘at dogree supplied liiin upon wbuli bis annual 
rcpoit might bo foiindc'd, tin se si c tional jcpoits might be printed 
entire 111 the societv’s annual \olume, tbougli not lead it the meetings 
timy might, however, it thought desirable, be icad at the opening of 
oacli section, iii fbo ‘■ame m.innor as the secietaj> s gciieial i<* 2 )Oit is lead 
at the ojieniiig of the gcuieral iin otiiig 

There is one e\ti<medy important point to wliieli we wush espe¬ 
cially to direct the attention of those iiiteiestcel (ind we hope all our 
leadcisMie so) in these meetings, we mean thi ^\lCll^lJo^ of niodch^ 
maihints^ and ollut ohjuts qf^ ivfeiest and ciirioAtiij The necessity for 
some piovismii foi this object lias been felt at eveiy mec'ting hithcito, 
and we bcliewc the means of supplying it have .ilieady toimed the sub- 
je‘ct of seiions discussion 111 the council AVe helie\e it is m contem- 
jdatioii, at least we are assuied it would be eminently deserving of 
eonsidei.ition, to sit apiit some one laige looin, or lepository, which 
should bo ojxn dining the whole time of the nioening for the sole j)ui- 
posc just nientiomd •Into this exhibition might be dcliuittcd (subject 
of eouise to the' iiiaiuigemont of a special suh-committee), models and 
machines, intended to he described oi re^feired to in eommunications to 
he given to the sections, oi sueb as display any novelty of pimcijdc or 
impro\cment, tlie iiy enters of which may choose to attciid and offer 
explanations of them in the* loom Aho\e all, opportunity w*ould he 
thus afforded to the ingenious artisan^ of (he place wluie the mee-tiug is 
held, to bring forw«ard their in\entions, who Avould thus he led to feel an 
increased inte*rest in the institution, extremely desirable to be excited, 
both for their oavii henebt and that of the Association Nothing, we 
are convinced, Aiould tend iii a higher degree to the utility, as w*ell as 
popularity, of the institution It at present wants a connecting link with 
the practical tiiid working men Nothing would tend more effectually 
to supply the dehciency, than such an arrangement as that .at which we 
have hinted It would besides fiiuiisb a liiglily-agieeable icsouree to a 
great number of visiters, Avho may he little disposed to spend tbe A^hole 
mormng in the more dry details of the sectional discussions It Avould 
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ciftord an agreeable promenade for the ladies, and we seriously think that 
e>er 3 rthing which tends t#mdke the meeting acceptable to thim is really 
a point of no slight importante AVe will not, however, dilate on this 
paiticulai topic, however tempting, but we cannot quit the mimediate 
subject of the exhibition of aits without lefeiring to the piactical argu¬ 
ment in tdvolii ot it, which we have lately been enabh'd to apjireciate in 
its full foice, horn attending the anniveisarv of the Ko\al Polytechnic 
Society of Coin wall, wJnih (as our roadcTS arc aware) oceuiTed at 
Fahnouth, shoitly after tlu Biistol met ting This aT% asst mblage was 
distinguished by the presente of se^er.il (‘inineiit membeis of the Jhitish 
Assotiation, and w\is, wo believe, considered to ha\o been an unusually 
biilliant and successful one Tliose visiters, one and all,” (in the 
(V)iuish phi.ise,) agreed that the Hiitisli Association could not follow a 
better model The capacious loom of this institution was filh*d with 
ingenious spceiniens of every descriplion works of art, as well as 
ciiiicheel by the oxhihition of some lAost impoitant t xpeiimcnts in the 
more' ahstiaet depaitments of scicmce 

Tt is of eouisc eliit'fly in the former points of view that wo now 
refei to it The display e>f meehanual genius (which in untaught <uid 
native exiihiranee, singulaily abounds in this ^joition of the kingdcmi), 
was not oiilj in the higliest degiee eie'elitahle iiid instiuelivc*, but (uhat 
ih most to our pie sent puqi^sc*) excite <1, foi two succcssiac* elays, the 
most In cdy nitcicst among (low els, not only of tJie philosopJnc iisitcrs, 
and tlie intcdligc iit men of practical science^ c omu c U cl w ith the iiiiiu's, 
hut also among the elegant gionps iii which all the betiiUy and fashion 
of the mughbouihood displayed its(‘lf, .uid, Avh.it is most valu.iblc* of all, 
among the working classes of the community, whose' curiosity had not 
entirely .ih.ited even on the thud day of the exhibition ATc oursclvc's 
heaid a ragged urchin in the sheet, exult that he had got a holiday 
to go to the' Polyte chiuc 

AVo have, aheady ad vented to the impoitaiiee we attach to whatc'ver 
can iiieiease the general papulauli/ cif these meetings And assiircnlly one 
of the most maten il points m lefcrenee to this ohjc'cl, is the clue suj)ply 
of amusement hlcncled with instiuction, on tlioSe evenings on which 
thc'rc' is no general meeting Instead of leaving this to chance, or to 
the oppoitunities, liowcver liber.illy givcm, by the throwing open of 
looms 01 institutions, public oi pnv.itc', w^e would gicatlj jiicfci seeing 
tins matten takc'ii uHelen the special sujk rmtciideiiv of the Assoclation 
itself, and made a legular and systc'matic j)ait of its plan Xothing 
seems so well calculatc^d to effect fins clc suable end, as opening a laige 
room solely foi a eonveisazionc^ m wliicli the paities collected might 
mingle m social intercourse oi sciciitihc discussion, as their resjicetive 
tastes lod them, and to this it would, perliaps, be by no means dilhcult 
to append the delivery of some popukii lectures, pcihaps in adjacent 
rooms, taking care that more tliaii one aie going on it the same time, to 
prevent undue crowxling to one 

In thus throwing out our suggestions, it must not la imagined 
cither that we speak in an obtrusive tone, as laying down the law' to 
those whose proper concern is the goveinincmt and regulation of the 
meetings,—nor, on the other hand, that we are pi omulgating these 
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remaiks as if from autlioiit^ We know not wlietJior these, or any 
siimlcii improvements, aic liktly to he dctnallj^ adopted, we state them 
inciely as oui convictions, <lclived fiom the (ontimicd (xpenence of all 
the pu \Kills nn i lin^s, and diet ited hy the* most smceio f]jood wiJl towards 
the Associition, and tlu most ardent wishes for its piospenty We 
believe it is on all li iiids agreed, that the Biistol mec'tiAg was moie 
iinpoitant and successful m its sa lionol busnuss^ than any of its pie- 
ciirsois wdiile, at the same time, iL was Joss so iji its public sittings We 
uiidcrstaiid the general impression as to the only poitions of the ]>ublic 
piocccdings, which weic otlicr than meie forms (and those most iricgu- 
lirh conducted) was, that geology usurped the whole empire of science, 
iiid jokes (no^ the most decent) ruled over geology 

To lake a single instance oi want of management, without invidious 
schetion, wo will iftei to Di Dauheiiv's lectuie on mintlal-waters anel 

' •i' 

hot springs The siih]c‘ct i^jight he su])pose‘d likely to pi ox interesting 
and pojmlai, hut owing to the total unfitnc'ss ol the plmeUn such an 
exlidiition, the di igi ims v\c*ie ill-scen, *{11111 the details were lost TJieii, 
l)i Iliuhcmy having m niltaincvl, wuh his well-known ibility, the doc- 
Iriiie of clicimc il eh toinpeisjtioii as the source of volcanoes, instead of a 
centrd he it, he was oppose el witli gicMt v< heme mo hy Ihedessen Sedg¬ 
wick md owing to the want ol etheie nt pievious anaiigcinent, no one 
else w'as calle‘d up, noi wcuc tlie gciieial hcMiings ol the case at all 
hioiight he lore the .ludieiice, who no douht themght I)i I)’s aigumciit 
( oinjiletc ly sc t down hy his ojipoiic nt,—nothing Wtis c lieitcd to show that 
it is a suhjc et on whic li the aigumeuits cithci way aie almost oepialJy 
plausiWc and the teini (tntrnl lieat must be puicJy liypotlietie.d a// 6 - 
Itnancan h(\it we can ic.idily^allow, hut not iieeessaiily cent)a! 

In the * sc c lions, peihaps, the only dilhculty is tint ot luduemg 
those who come foiwsird with eommunications, to abstain from Iciigth- 
c*iic'd dehiils, and give the essence of tlnir investigations 111 a moie con¬ 
densed lorm Tins was stiikinglv e^xemplified 111 several p.ipcTs read m 
the physical and nice lianic al sections We ohscu\c d the attendam c m 
tlie foimei 1 dl oil grcsitly altei tlie hist day wc' know not to what e luse 
tins was to he* asciibccf:, except the one just rofeirod to The* papers on 
the sueceeelIng days we 10 no way inf<»rioi 111 intcicst hut we believe 
(oinplaints of the Jc ngtli of detail were vciy geiioial 

Tfie cxtiernely important discoveries of Mi K W Kox, and of Mr 
(_'ioss, on the cdectiK^al, 01 galvanic, action, continually at•woik in the 
jiitciioi of (he caitli, hy means ot which these gentlemen have shown, by 
ictual e\peiiment, the deposition of nlttallic veins, and the formation ot 
ciystds cm he clhcted, went most piopoily’^hiought before the society at 
a gcmeial meeting hut why the 11 were not discoveries iri other branches 
of science siinilnh statc'd’'^ that is to say, why was not jirovision made 
foi the 11 being so states!The v ilinhle advances nnwle in electricity hy 
Mr 8110 W 11.mis, would (‘cjuallv'cl.iini •to he commented upon, as well 
as the extension of the undulatorv tlic'ory of light by IVofessor Maccul- 
kigh, the motion of waves, by Mi Uiisscdl, and several other important 
mvcstig itu»ii-!i winch we could nmic I fan ami equal sluneof atten¬ 
tion to inch biamh of science^ and .1 st lection of fit .iiid able expositors 
ot each (we have befoie obscived), will we tmst, he a leading point of 
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attention in the legulation of future general meetings But the pieva- 
lent disposition seems tofbc veiy much in fa\our ot ahrulging the pro¬ 
ceedings of the general meetings, and we com one no other way will be 
found at once inoie eftectual to this end, and more condu(i\o to tlu one 
just named, than a due ariangcMiiont toi condensed statements of the 
most piomiiftnt icsuUs m oath branch, fiom those best skilled in that 
hrmieh, and best able to communicaU then knowledge 

Upon the whole, w^e think it^will bo .ip])areiit, fiom wlnit we have 
advanced, that our good wishes foi the incicasing eihiiei^jy of the British 
Assotiatioii lead us to insist mamly on tins geiieitd piin(i|de, tlic union 
of all hraiulus, the (.cniializatioii (to use i teim of the tunes) of the 
d( jMrtmonts, the public exposition of the leading discovciies, and the 
set tioiial discussion of the nioit abstruse piiucijdos, united into a inoio 
systematic combination Add to tins tin* <idiniiable plan of an exhi¬ 
bition of tlu mfchaiiK il arts, and the openn^of a legiil ir (oJivvf sazione^ 
and wo think, with tlu se iiiiprovcimnts, the lavtipool met ting will far 
outstep the advanets of forint i sossioiis 


A POPULAR COURSE OF CHEMISTRY 

^o V 

Casi s 

WuLN sjieaking ot Chemital Afhnity," at page 41, it was iiiy oh|ect 
to show that a gieat many vciy liciutiiul and instructive txp^inutnts 
could he made with the common *icids, alkalies, metals, s ilts, , that a 
little caution was net essary m ixpt iiint nting, hut no veit pttiiliai or 
paituular man igcment By this 1 nit an that the “ cheniit ds” already 
Spoken of aie all/t 7 «gi^/c hodus, citlitr flttid or solid, foi instamc, a 
(ortain quantity of ^/dphftni and em he ponied fiom a bottle into a 
glass, with as in ut h facility as wine or watei, and a put oof potussa^ 
Silva, oi pea/ladi^ can he wa^/iid ^\^th as miuh fatihiy as/tt/, tq//cc, 
or sugar But there are a ninnbei ot ‘‘chernictds” wliith art* not sucli 
gross and tangible forms of mattci Many ot these are ptifectly invisible, 
of liighly-att( iiuatcd and cbistie natuits thev taiiiiot be ion/ined, 
mcasvied, or tiaghed, by ordinary processes ^ tt tbe skill ol the 
chemist lia» iiiiontcd mt'tliods of oper.itiug upo^ tlu in with as mufh 
ease and certainty as upon grosser forms of niattei, and it is found that 
they’’ arc bodies as perfectly'///e/Zto tt// and pundi rable as any Jluids or 
solids, although they are of an ainjonii or aa^eons naluri 

The department of sticntc relating to manipulations witli gaseous 
bodics^is called Vncinnalit Cham si ry The cel<*brat(d Dr Halts was 
its founder, and ^:he yet moie celchiated Dr PiicsUty its git itest im¬ 
prover, indeed, so indefatigable and ingenious was ht in expeiiinents 
and contrivances, that little loom was It ft for any improitmcnt upon liis 
pneumatic apparatus, and as it appears iii our biboratones at the present 
day, “'we may consider it as almost entucly ot Di Priestky’s in\t.ntioii ’* 
With the gases, then, we have now to txperiment, and here the young 
chemist must he entirely dependent upon his own skill and neatness 
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o£ operating It is tijue that» gaAes can bo bought^ for in a “ Catalogue 
tif Chemicals*’ now before me, ojrygen and hyfk^ogtn gases are ananged 
m“ close column” >vith the grosser forms ol matter, and icspectively 
ticketted at sirpertre pet gallon ” But he who would go to a shop for a 
gallon of ‘‘ready-made’ gas^ is a pinlosopkunl gentleman and not a che¬ 
mist —^there is a Midc distinction to b< drawn between tHesc two per¬ 
sonages The one is struck with the splendour of apparatus, captnahd 
with the neatness of a case of bottles, and enjbanted with tlie idea of 
buying agaJloiuof icady-made gas. to save all dirt and trouble The 
othei caies none for sjdendour, anef only for neatness, so mu<h as is 
absolutely rtquisite for accuracy He laughs at dirt, and trouble, and 
ready-made gas, and when he itquiies a gallon of oX}gcii, he fetches 
his own ccjals, lights Ins owm fuinace-fire, airanges In >1 own ap]>aratus, 
and feels a plnlosopliic plctasui(‘ in watching the progicss of the bubbling 
dement , 

As a knoAvlcnlge of the pic^pafation and propcitics of oxygtn gas is 
of the first inteicst md iinport«nice to the jUAcinh student, 1 slndl now 
endcavoui to ]iut Inin in possession of the mode of opc latiiig with this 
invisible gasious body pcih ips my det nls m ly appe 11 too rnnnto, but 
remember the motto,—“ Tl jaut saioir rnantpnht ’ 

Fust then, as regaids the appaiatus mcissnv for tin loseircli 
Considerable heat is rec^uisite for the production of oxvgoii Clasiy 
retorts “ will n(»t stincl the hre,” and non ones of tbe common foim aie 
but 'veiy rarely met »Mtli The lollowingcontrivuue ma\ be lesortcd to, 
and it will piove a ustfiil and sc rvice ibh appn.ilus in many opei.itions 

ll^\e an non giin-bairel, or wliat is even better, apiece of wiouglit- 
non gas-tube, rather more than an inch in tbe bore, welded up close at 
one end tlu^ smith can soon do this If a gmi-bairel, the breech and 
tmuh-hole must lx tin’closed end hoin 2 fext to 2 Ic^et (i inches will be 
quite long enough This foims a soit of retort wdncli is to contain tbe 
material tor evolving ov>gen 

Tins njateiial is \eiy almndant, and \tiy well known as fdack o/nde 
of 7nanigam se, 01 somotmics it is simply oalb d manganese four 01 five 
pounds will be lequirrd It is a black powder, sometimes very coarse, 
and sometimes vfr\ fim , if tbe kitten, it is apt to be damp, for it is 
hygrometne to a consiekrable extent, and re(|uircs to be perfectly dried 
befoie use This is easily chected bv spreading it on the hot bob of the 
grate, or beating it gi iitly on a shovel held over the fire * If a small 
pane of cold wmdow^-gkiss be now liold ov(*r it you will find the glass 
instantly dimincel on its lower surface,* in consequence of the vapour of 
the water or steam rising from tbe manganese, and being condensed by 
the cold surface of the glass stir the manganese with an iron-wire, so 
that all paits of it may get their full shaie of heat, test for watei every 
now and then with tin' glass plate, and when it lemams bright and clear 

may be sure that the manganese is properly clued and fit to be 
icmoved from the fire Sweep it from the hob, 01 pour it from the 

sliov el on to a plate of tin slightly bent in tbe middle, as thus 

which IS a convenient form for pouung the powder into the non tube', 

this must be done unfil it is about half, 01 rather less than half full 
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Tlie manganese must be poured in lightly and not i ammed do^vll, 
and its quantity in the tpibe can be easily ascertained by a cane or stick 
thrust down from time to time Having proceeded thus tbr, the neit 
step IS to fit a good sound coik to the end of the tulx a hole is rc- 
quiK'd through the cork, which is veiy easily- and neatly made, first 
with a bradSawl, and then enlaiged with a “rat?-tail file,** until the end 
of a half-inch pewter pipe, about 2 feet long fits tightly into it A strip 
of bladder, well soaked in water until it is quite soft and gelatinous, 
must now be put lOiiiiH the iron lube, neai the eoik# and neatly and 
smoothly made to surround the coifi, and jiart of tlie pewter tube bind 
it round with string, and thus a capital gas-iig/tt joint is etf((ted, and 
the next thing to he done, is to bend the pewtir tubt* 8uj)pose the 

broad liner between these paic nthes( s --) to repicscnt the 

lion, and the nailow lim tin pewter tube must he bent so 

as to foiin this figure ( ) iTlie object of doing this will 

appear piescntly^ and now the^ appaiatus for evolving oxygi n gas is 
complete the apparatus for collecting it leinains to he di'scribed 
This IS very simple .nid line \i>ciisi\e A tub, pan, oi trough of wood 
or lactal, aliout the size and shape of a “foot-pan,” (ind, indeed, those 
neat japanned “foot-pans* now in lashion, .11 e\c( llent for the purpose,) 
must have a tin or wooden shelt, about 0 inches iMde fixed light across 
it <it one end, about 2 inches down from the top of the tub 01 pan, and 
m this shelf must be a hole ^ of an inch in elnmeter this cKuistitiitcs 
the pneufnaitt hough^ which is to he hlled with water, so th it tin shedf 
may be an inch heiicMth its surf.iee The next tiling will bt to^piovidc 
some pinr 01 quart widc-moutbed glass bottles, with giouiid-gl iss stop- 
peis, whuh are to he lightly smeired on the gioiind parts wi^tli pomatum 
or tallow this is best done by wiping the neck and the stopper holli 
perfee tly dry, and then taking a hit of pomatum 01 tallow on the point 
of the fingei, and ‘ipplvmg it to the stoppeu, which if tluui jmt in its 
place, and turned giutly round once 01 twice, will distribute the griase 
around the neik of the bottle this is another gas-tight ancl now 

we arc all leady to Ixgm work ^ 

The end of the non tuhg (ontaining the manganese is to lie thrust 
horizontally between the bars of the fire-grate, so that the pewter lube 
hangs down, as thus ( | In a lew minutes, perhaps, a 

steamy^emokc will issue from the pewter tube Ahis is due to a little^ 
more water expelled from the manganese by the higher degree of heat 
to which it is now exposed 

If the rnanganew was not dried at the outset of the experiment, 
much more steam would, of course, issue, and another thing is xiy 
likely to happen, winch is this — 

Supposing the manganese damj), and the iron "tube eontiiining it 
set in the fire, sloping slightly 9 , the steam w^ould condense into 

drops of water at the other end, Which is yet cold and if several of 
these coalesce into one laige drop, this would trickle down the tube, and 
meeting with the iron and manganese, both very hot, the drop of water 
would be suddenly and instantaneously converted into Ateam of such 
force as to blow out the cork, and all the contents of the bottle 
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This accident is not uncommon with juvenile opeiators, and it Las 
more than once hefallcu the experienced chem^t, before he was aware 
of its cause Di F iraday noaily lost Ins si^ht on two occasions hy the 
hot maiif^rincsc being thus diivcii into his f.icc, and these accidents 
induced Mr Gridiths to iri\< stigate the hygroinctnc powers ol manganese 
and otlur solid bodies, an account of which will be ft/Und m tJie 
Jomnal n/ Ihc Royal [nslUiilion, but by drying the manganese the acci- 
ddit is wholly ii>oi(l(d 

The st< ainy^smolvc just spoken of will soon ceast*, and then is the 
time to set about detecting the presence of oxygen gas Jaght a pa])ei 
“ allunietto/ am! hold it at the c iid ol the ptwtei pipe, you w'lll find 
the* flame become \tiy hiilh.int this is one Us/ of the presence of 
otygm Jllow c>ut the flame, and apjdy the gloA^nig papt r-tiiider to 
till pipe It IS instantly rehindhd This is another test, and shows that 
some peculiai gaseous matter^ is now cvohing and escaping this has to 
he collected • 

Bung lorA\ard (he ptieinnaitc Itougk^ and place it so that the bent 
[iipo dips below the sui*facc of the w iter, and the instant tJi.it this is 
done, a bubbling of the gas takes place thiough tlie watci shift the 
hough^ so that the tube m ly hi exai tly under the hole in its sfn If, the gas 
now begins to come over more plentifully, for the niori is gi tting hotter 

111 ordi r to collcil it, fill oni of the l)ottles toinphtthy full of water 
in the iiougl/^ and then tuin its mouth downwards^ ami laise up the 
hottli gently and i an fully until its jiioiith lests on llu shc/f , slide it 
larefull} along No water can lun out of the hottk, because atmosphenc 
/jy f sw/ye*keeps it in, hut as soon as you slide the mouth ovi r the holt^ 
you will find the bubbles of use lapidly into the bottle, displaiiug 
the watii Why does tin gas thus use thiough the watei .mid lolJeet m 
the bottle'* Foi tin \eiy same le.ison that .i iiy// rises thiough wntei^ 
because it is Jig/ilo th.in w.atei If jou fill anothii liottle with water, 
keeping its mouth hi low the siuf.ue, }oii ni.iy fill tlie bottle full of 
phial-eoiks, hy putting thim one hy one under watei, so as to use into 
the bottle, e.ieli to;/ represents <i huhhU of gas 

Now, whin the bottle is quite full ol oiygen gas^ you must slide it 
gintly oft‘the shell, with oiii h.xnd, into det[> water, and with the other 
put in the stopper, giving it a slight twist, and then >ou may take out the 
bottle,//i//o/giw, and pl.iei it uMile m any position, the gas is s.ifely 
lolleeted and lonfnud^ but being invisible^ any person woi^ld tall the 
bottle lutp/y 

I'wo oi three hottli s m.ay he thus'fillcsi and remoxed in succession, 
at length, how on, all oolution of gas ceases, and them the trough must 
be reino\od, .md the pewter pipe bent as thus (- ), in 

order to let .in> w.ater diain out of it, lay hold of the iijon retort, ncai the 
pewter pipe, with a double woisted glo\e, diav> it from the fire, lay it 
on the hob of the giati, letting the pewter pipe hang down,—^now, if 
\ou attempted to diaw out the retoit without bending down the pewter 
jupe, the chanecs are, that you might aocident.illy turn it round in the 
h.uiils, so as to allow' the watir lontained in the angle of the pipe, to 
lUii into the red-hot iitort, and of course you would h.iyc an explosion, 
but bend it down as I have directed, let it diain awhile and all is safe 
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I liaro Sciul that any person >^ould tlnnk that }our hotfles full of 
gas were all empty bottles, and ])crhaps miprLt op(‘ii them, and thus 
destroy youi labour by poinuttiii" the ^as to cstape To prf^ent this, 
as uell as to guaid against any accidental expansion of the gas toriing 
out the stopper, it is as well to tie thorn over with a bit of cloth or 
(alieo, an<f the gas may tlms be kept tor many montlis, in a cool 
situation 

Ihit supposing one of the bottles holds a quart of gas, and you 
should like to fill a smaller bottle from it, how is ^his to be done'' 
Certainly not by the common nioift of pouring, as with wine or water, 
at hast, it would reijuue more practuMl skill tluiii }ou ha\e yet .ittained, 
but theie iis a veiy simple and lasy method ol doing it, .is hdlows 

Fill till * smaller bottle yuiti full of water in the Itough^ and slide it 
on the shelf as before, now taki the large liottlc, and pfunging its neck 
quite below the wafer, withdiaw the stopp< r 

Suppose these lines toreproseirt thi trough andthebotths n is 
the large, and h the small bottle^ th(» faint line is the levd of the w.iter, 
the dailv lines the section of the trough, w'lth one hand slide the small 
bottk neaily off the s/n//, and with the pthcr incline the huge bottle 
into this jiosition, beiuMth its mouth t)ie eonscquenie will lx, that the 
gas fiom ii will hiihhle up tliioiigh tlie watei, and till to any exhnt 
that >011 phase,—say quite full,—it is the n to hi slid on to the shelf, u 
iistoied to the pi rpendicular, with the mouth still undti natet remimher, 



the stiqiper leplaied and then r< move the liottle fiom thi trough Now 
\ou ha\e to ittnid to h, slalc it off thi shtlf into ih ej> water, and put 
in its stoppii as hefuie, .mil thus hy lurerUd pourings if the ixpicssion 
ma> he pcimittid, .in imisihle gas is Irausftnid fioni one vessel to 
another • 

It must be obvious to you that as iiiuih water intirs ii as h con¬ 
tained, and therefore a coin sponding ijn intity, ot hnlk^ ol gis fiom b 
has i uteri il h fri older to gam dexti iitv m gaseous mauipuhifioii, it is 
a very good ])hin to practise tiansfemug (omniiyi .ur from one bottle 
to aiiotlur, foi jxrbaps at hrst yem may w.aste a good deal of g.is 

Bottles and jirs unprovided with sto]»pcrs m ly lx filled with gas 
m the way that has been eh scribed, and when these an to be tikin 
from the trough, it is easily done by sliding tliem into deep watir, 
placing a saucer bematli tbeir mouths, and thus removing them, standing 
m the saucer, the w.itex remaining in wliicli iffutually j>revents the 
escape of the gas, and is called a water4ute If it is di sin d to transfer 
the gas from one of these jars at any future time, it must lx brought to 
the tiough, sunk a little below the surf.ice, and then, upon removing the 
saucei, the )ar of gas may he operated upon at vmII 

Foi the experiments about to be mi ntioned with oxygen^ stoppered 
bottles are the most convenient 
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I’hc first and most lemarkable property ot oxygen, is its po^^ver of 
bupporting combufttion in <i tai more energetic i^^anner than common air 
Tins \>as Iniited at aho>e, ^vlien diiecting you how to test for its picsence, 
but now that a coiisidi lable quantity ot the gas lias been collei ttcl, tins 
fact ran lx sliouu in a still more umaikablr (hgiee 

Stick a bit of gietn wax-taper at tin* shoit end of a bent like 
this «J, light it, ojien one of the botth's of oxygen in the usual way, 

that IS to say, .is it stauds on tlu t.ible, and cmiekl plunge the taper 
into it, the flange is gicatJy eulaigtcr, and the light is most brilliant, 
dr.iw it out, pud out the fl.iine, and Sgaiii dip m the glowing wick, it is 
rekiiidhd with a shaip pop or explosion There is no leai ol oxygen 
ese aping whilst you do this, lot \t^ n eight is great it than that of air, 
and tluiefoie it leniains in the bottle wlun opened, hetaiise the lighter 
air cannot dc4a'wc/ and force it out, just the same as water, which is 
heavier than air, icmaiiis in a glass 

1 lannot enter into tlu di ta Is about aseeitaming the weight of 
oxygiiiy but pciliaps the following c>ainj)le will lendei the mattei 
intelligible Supposing tli.it I h.ivc a glass \( ssc 1, ^ rZ/cc/M/cd, ox d( void 
of air, that I take the fare of it, and tin n allow' an to rush m and /ill it, 
upon weighing .igain, 1 find that it lias increased in weight 1000 parts 
This, theie*foie‘, is the wenght of an which tlie Aossel can contain J 
now reuiiove the an, levi^nig the'vessel as empty .is before', .md then 
allow oMjgni to rush in and /ill it upon weighing ag.iiii, 1 find that it 
h.is ineuascd m weight 1111 paits llns, tlicicfon, is the wenglit of a 
bulk of oiijiiiu oeju.il to the foimer hulk of air, the bulks are similai, the 
weights £\Vi. different 

Oufgtii IS Inavur than an ^ or, as chemists expiess it, thus calling 
air the staiulHid of unity, or =1 000, the specific gra\i1y ol orygin^ in 
rompansou with it, is =1111 Now^ this little difference in 'va eight is 
limply sufhcient to cause it to remain in the bottle for some little time' 
after the stoppoi is it moved it is true tliat it will esc.T.pe out of the 
bottle in time, but this is not o i account of the light air descending and 
foiciiig it out, hut fioin a singiilai teiiclency wliith g.iseous oj aeiiform 
bodies have to mix with each othci inch [lenelent of all rcfciencc to their 
rclatne weights oi 'specific gi.uities, a ease somcwliat mi.ilogous to that 
of the mixture of spinl and iraUi^ mentioned m the papei on (lumteal 
Affinity ^ 

Although au cannot fall thioiigh ovi/gcn, yet oxygen can fall 
through as may tie juovccl by inventing a liottle of the ga‘s, and 
remoMUg the stopper After the lapse of a minute, if you put a lighted 
tapei into the bottle, it will Imin with its usual flame If the air of 
the loom is 'very calm, and joii take a wide-mouthed bottle of air, and 
set it on the table, you may perhaps succcc'd m pouring it full of o^rygen 
fiom erne of the bottles that lias been collected A .lighted tajier will 
soon show whether you ha^o succeeded, fpr it will hum with brilliancy in 
the bottle that just now containc'd the air, but with its usual flame in 
the oth(‘r from which the oxygen has poured 

1 shall horc'.'ifter adduce some ■vc'iy remarkable experiment'* of this 
nature with other gases. 

* See Magazine of Popular Science, vol u , p 41 
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Oxygefi gas is ithout taste or smell it lias no action on vegetable 
colours Put a bit of htmus and a bit of turmeric paper* into the gas, 
noitbei of these tests are aifetted, and tbereforo odi/s^en is neither mid 
noi alkaline, and yet the name would lead jou to imagine that iL pos¬ 
sessed some relation to acids Let iis see how this can be made out 

Take if little bit of pko^pJionn, about the size of a small pea|, 
i^ash it in some tleaii Mater, and then place it on a bit of litmus-paper^ 
it shows no signs of acu^ity, now quickly and cautiously AMpe it diy, and 
place it in a small ladle, tailed .i “deflagrating spoon,” tlie wire of which 
IS thiubt through a coik, oi “sbivef' large enough to corir, but not to 
fit the neck of a bottle of oxygon, tin part of the coik next the run of the 
bottle should have a cutulai flat dis( of tm-plate upon its suifaic, foi 
this is a (ombustible expciinitnt, and the flame of the pliosphoius would 
soon set hie to the ujirotectcd tork, .iiid, peichance, bieak the bottle, 
th( disc of tin acts as a screen, and prtwents^ this t iknig ])lace 

II .iMiig aiiangcd this matter, ami by sliding the wiio through the 
cork, «id|ust('d it so that the spoommay hang about h ilt-way into the bottle, 
which you can guess at by outside me isuicment, the bottle is to be 
placed on the table, its stopper loosened wuth oiu' hand, whilst tin other 
hold', the spoon ovei the flame of a candh, until the phosphoni^ first 
bums The stopper is flnii to be withdrawn, and the spoon with the 
burning jdwsphorus^ quickly, yet ‘-teadily, plunged inlo the gas 

A most splendid eombustion instautly takes pLiec intense heat and 
light are cvolveel, in consequenee of the mutual affunlif whicli die heielits 
have for each other, and when the* c omhustiein is over, you will finel the 
bottle filled with dense white fumes, reuiiovc the spoem, ])Our m a little 
watei, close the bottle lightly wnth a coik^<iTKl 1pa\e it at rest foi a lew 
minutes You must not close the heittle with its own stopper, hceause, 
during the combustion, the eoiiteiits of the bottle are rare^fied and 
expanded by tlic beat, and if the giound stopper w«is directly put in, 
as the bottle cooled, the piessuic of the utmosplieie would fix the 
stopper so fiimly in its place, that it is a chance whethei jou would 
ever he able to move it again This should he reiuembcred in all 
analogous experiments, for many a valuable bottle is thus rendered 
useless, oi peihaps broken, by attempts at forcing out the stopper 

Now put a bit of litmus paper into the bottle^ its blue colom is in¬ 
tensely/cr/r/c/«r/, heie then you have an iiistame of chemical affinity^ 
producing aji acid^ viz , the phosphoric acid ^ 

fsulphur^ and several othei simple substances, will burn with 

consideiable splendour in ox^gen^ «'»nd pioduc e acid compounds So gc neral, 
indeed, w\as the acid result, that orygen was at om* time adopted as the 
universal acidifying pnnciple, .iiid hence the deiivation of its name Wc 
now, Jiowcver, know that it is equally active fn producing alkalies 
(which are diametiically opposed to acids), and also bodies, having 
neither acid noi alkaline proper/ies, viz metallic oxides, black oxide oj 
manganese^ foi example 

Place a small globule of potassium in a deflagrating-spoon, heat it 

• See^tf /7 Pop Science, n, 47 of the hngers will often kindle it, and, 

+ Itis vcr> combustible, and must be then fort, >ou must ktep it under water 
handled with great caution, for the heat until tho moment that >ou want it 
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over a spmt-ldtnp, until it begins to burn^, and then plunge it into 
oxygen^ a vivid combustion ensues, wash ou^ the spoon with a little 
water, dip in a bit of /urmei ic^pape} ^ the yeUony is instantly changed to 
biown^ indicating the foimatioii of the alkali potassa^ oi the alkaline 
oxide of potassium 

If you take out the manganese from the retort, insert a ^resli charge, 
and ])ro( eed to evolve oxygen again, another experiment can bf nuide, 
wliidi IS highl} iiistruetnc take a large bladder, soak it 'wdl in w.itei, 
tie on to its iKck a common gas sto])-cock that uill fit tlic end of the 
pcAVtci pipe, and as soon as ox^gtn comes oft, squeeze the bladdei, so 
that no an lemaiiis in it, then fix it on to the pipe mth the*cock open 
It the cock does not screw on, you can make it do so, by putting some 
paper betueen, but it is much bettei to fit it with papei so as to slide 
on, because wlidi the bladder is full of gas you can instantly remove 
it by sliding the cock oft the pqio—screwing it oft is not so liaiidy 
When the bladder is full of gas, shut the cock, and quickly iemo\c it 
from the end of the pipe 

Anothei bladder may be filled in like inannei —to tlie stop-cock of 
the first, fix on a iilain brass blowpipe (which can be easily piocured at 
the iionmongms"), ami m.ike the joints tight with slips of wretted bladder 
as before directed 

Now^ t.ike a piece of chaicoal, about six uk lies long and an mdi in 
diaimtei, m*ike a small cavity in it with the point of a knif^, big enough 
to hold h.ilf a pea, put a bit of lighted amadou in this, and by opening 
the cock, and gently compressing the bladder, force a stieam of oxygen 
slowly kom tin' beak of the blow-pipe upon the tindei, this will soon 
heat the cavity of the charcoal led-hot, and when this liapjieiis, 
instantly dic^) in a hit of steel, hiokin from the end ol a hlt‘, or a cast- 
iron “ spaiahh will do —mge on the gas, an intense heat lesults, the 
metal melts, and presently bnnis with the emission of a showx'r of 
bnlliaiit sparks, exactly like the celebrated fire-woik, called a gerhe, 
when these cease, shut oft the gas, l(‘t the globule cool, and then examine 
it you wnll find it veiy brittle and easily i educed to powder Try it 
with the test-papeis It is neither acid nor alkaline^ it is a neutial 
mctalliL oxide of iron 

Now these three expeiiments aic ^ cry instructive ones, they show 
you intense chemical affinity existing between bodies of the most ojiposite 
natures, they show yoju oaygen^ forming an add^ an alkali^ ajid an oxide^ 
all again new and distinct substances, they also show you how ener¬ 
getically oxygen supports combustion, tind about tlie time that oxygen 
w^as adopted as the “umvcisal acidifying principle,” it was also adopted 
as the “universal supporter of combustion'* This was anothci grand 
error, for we now know that there are instances of combustion in^which 
wo oxygen, or compound of oxygen, is present, and of otheis in which its 
presence so far from inducing, actually combustion, hut it takes 

* The potassium must be wiped free | is the naphtha burning off, and jou must 
from the iiaphtha m>\liich it is usuilly f not plunge it into the gits until a pwple 
Kept, and when \ou hold it over the spirit- [ flime appears, that is, the flame of potas- 
lainp, Acpj likelj jou will see a flame like ' smin 
coal-gaa quickly riao from the globule, this I 
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place the moment tliat oxygen is withdrawn At tlie time of the dis¬ 
covery of oxygen (1774)s philosophers had hardly shaken oH the traiu- 
mels of alchyniy, and it was tlie fashion to draw sweeping ami g(mpral 
conclusions from a lew expeiimonts, at the present day, oui opor.itions 
and reasonings are conducted with inorf rehiicment and piccision, 
hypothesc’f and theories aie carefully examined before they arc so 
generally adopted as heretofon* Philosophers now endeavour to .k t up 
to the Hacoman pieccpt, which says, “ (Wclu*i.ions are, in all cases, to 
be drawnaftci the compaiibon of a sufficient numhei of f.icts, with a due 
regald to objections ” ‘ 

Oxygen is an elemental y substance, permanently gaseom at all 
known temperatures and piessures it is most abundantly distributed 
throughout the three kingdoms of nature, hut always m comhinafion 
with other elementary substances, it has never yet het*ii found in a free 
or uncombiiied state 

The black oxide of inangancsx is the metal manganese sat mated 
with orygetiy and therefore a peionde^ (see vol i , p 298,) consisting 
of mangancAe 28+ oxygin l(i = 44, wdien this is heated nd-hot, the 
affinity between the two substances is weakened to some e\knt Part 
of the oxygen escapes in tlic free gaseous form, h'avnig a srsyuioxide of 
a brownish coloui, consisting of manganese oxygen 12 = 40 Aisqui- 
oiide of manganese , and in this (onifiouiid the affinity bet ween the 
two substances is so stiongly exerted, tint heat alone cannot overcome 
it, therefoie no more oxygon can he cxti icted fiom the scsquioiide 
Tins, however, must not induce you to tluow it away as useless, it 
should he piescivcd loi soim expeiimonts heie.ifter to he menhoricd 

Oxygen suppoits respiration Piiestley put a mouse into a jaT 
containing it, and he found that the annual li\ed about th?i(c as long as 
when confined in"^aii equal bulk of common air 

You must not conclude fioiii this, that it is eminently fitted for 
maintaining the functions of vitality, for the contrary is the case, an 
animal caused to breathe ]>ure oxygon foi any length of time, at last 
falls a sacrifice to its stimulating agency, and ujion examination aftei 
death, the blood in the veins is found as flond as that in the aiteneA 
It IS well worth notice and recollection heie, that althougli w’^e have 
many gases that may be breathed for a consideiable time without halting 
life, yet we have no gas or 7nixlure of gases ht for its pcifect support, 
save atmosphenc air^ wluch you will heicafter hud to be a mixture of 
oxygen arid nitrogen. 
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Tur expcnmcnts of Mr Eaton Ilodgkmson, of Manchestei, are said to 
have led to a practic.il economy of material m the construction of the 
great iron gircleis or beams, so generally us<*d, there and m othei manu- 
factilling distiK ts, in the building of factories, amounting to not less than 
20 per cent of their weight ' 

It IS very rarely that the application of principles of exact science 
to the us( s of society is attended with success like this An<l wc feel 
that the pages of this magazine cannot be occupied more in accoidance 
with the purposes for which it was established, than hy giving jmbhcity 
to these expeiimcnts 

If a beam of non, or any other elastic or flexible' matciial, be bent 
by a weight which it supports; 
it IS manifest that the pait of 
it lying nc ai that side w^hich 
su|l^oits the weight, will in 
tlie act of flexure he row- 
pressed^ w hilst that on the 
opposite side will be extended^ It is at tliat part of the hr am which 
IS ncaicsfc to its extended side that the extension is greatest, and at the 
pait neaicst to the tomjncssed side that the eompicssioji is gieatest 
Between the point ot gieatest extension, and the point of greatest com¬ 
pression, the extension diminislies continually up to a certain point, 
where it is nothing, and beyond that point tlie coinpression commences, 
and continue'^ to increase up to the other side of the bcMin wdieie it is 
gieatest The point of the becuu where the extension ot its matcTial 
terin^iatcs, and the compression of it begins, and wheie there is, 
therefore, iicitboi extension nor compression, is called its neutral 
point It is not at one point only, Iiowever, of the beam, that this 
neutial state ot its compiessiou and extension exists, but manifestly 
throughout all the points of a line crossing the wliole width of the beam, 
and passing tlirough the neiUial point This line is called its neutral 
ailis 

The forces which oppose themselies to the rupture of the beam are 
the resistance of its mateiial to extension on one side of its ijieutial axis, 
and to expansion on*thc other Its powei of resistance fo eithei of 
tliesc yielcling, it will be Iwoken ' Tjius, if the one side be so far 
extended that its material separates, the beam will fail, although the 
other side may still retain its power of resistance to compression Or 
if the one side he so far compressed th&t it crushes, the beam will fail, 



* This may be seen in a very simple 
experiment Let a piece of deal be gra¬ 
dual]^ bent, tlie part where the prm- 
cipal flexure takes place observed It 
will bo plamly seen that, oj^the side from 
which the flexure is made, the filires 
^longate, and i;hat on the other eide thej 
eompreus, and when a complete fracture 


has been mode, this pl'ocess will be further 
indicated by the appearance ot the broken 
ends which will on one side be Jflgged, 
indicating there a rupture of the fibre by 
tension or tearing asunder,—and on the 
other Bide, cKimparatively smooth, as tliey 
^ould be if compressed 
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altbough tlio other side is still able to resist the extension to which it is 
subjected t 

In the first case, the beam opening on the extended side, the com¬ 
pressed side would form a fulcrum, al^ut which the separated part of 
the extended side would turn 

In thef second case, the compressed side of the beam immediately 
beneath the weight, being no longer capable of resisting the compression 
to which it was subjected, would be (rushed in pieces, or otherwise 
displaced, and thp beam entindy broken, .ilthough, perhaps, the tensile 
lesistancc of the opposite side of it fiad never yielded 

This power of resistance to compicssion, and the powoi of resistance 
to extension, constituting the strength of the beam, and the >ielding of 
either of these being of necessity followed by its ontiie ruptuic, it is 
manifest that the material of which the beam is compos(*d will ^be 
distributed so as to make it the strongest wlipn it is so distributed, that 
the one side shtdl be about to yield by compression, when the other is 
about to yield by extension F#r, if either rupture is about to take 
place when the other is not about to take place, a portion of the beam 
might he removed from the istroiigor side, without causing that side to be 
ill a state bordering on rupture, and added to the othci side, so as to take 
that out of the stale bordering on rupture And tlius if the powers of 
resisting compression and extension be unequal, the sflength of the 
beam may be inci eased by a new distribution of the mate rial 

1'his being admitted, the question of the best form of the bo.mi 
losolvcs itself into this —IIow can the material be distiibutcd on tlie 


two sides of it so that the resistance* to the compicssion to wdiwli the 
one side is subjected, and the rcsistance^lo the extension of the other 
may be equals A principal element m this inquiry is manifestly this — 
Is the power of a given quantity of material to resist compression the 
same as its power to lesist extension"*^—^if it bo the s<mic, it scolns 
probable that the object would bo gained by any anangement by which 
the pari w'luch is Subject to compression should be made exactly equal 
and similar to tuat winch is subject to extension It appeals, however, 
from the expenments of Mr Ileniiie, that at any ititc in icspoct to cast- 
iron, this law does not obtain These experiments, and others of the 
same kind, winch had before, and have been subsequently made*, show 
very clearly that the cast-iron will icsist a much greater iorco tending to 
compress it, ^than it is able to resist when the lorc^ tends to extend it 
And that? thus to produce an o<fual power of resistance on the two sides 
of the beam, a laigei quantity of material sliould be collected on the 
extended than the compiossed side This idea suggested itself first, it 
appears, to Ml Ilodgkiiison, and he contrived the lollowing ingenious 
experiment to serve as a verification of it 

ITc*caused two,castings to be made, 5 feet m length, and wdiose 

cross-section was of the* form re-, ^__ ___ t 

presented in the figure, the w'ldth, ’ 

AII, being 4 \o inches, the depth of <» 
the rib, de, 1 t'n niches, and the 
thickness, nr, of the metal through¬ 
out \ inch Now, It IS iiianifest 
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tliat this casting being plac(‘d in the position shown in the first of 

the acctf^npanyinghgures, with the 
lib downwards, and being loaded, 
tlie portion, abco, of the section 
of fracture would be subjected to 

- 9 compi ession, and the•\^ hole, or th e 

-B lower part, of the rib I)F p would be 

^ subjected to extension Moreover, 
the surface, a<»ch, resisting the fyicc of compression, being so much 
greater tli.in the rib nrr, whuli opposes itself to the force of extension, it 
IS clear that when the casting yielded, it would, undei these circuinstaiicos. 


\ 

I 

; 


L.--- 



yield by the extension of onr Again, if it weic placed as in the second 
figiiie, \\j<li the rib ujiwards, and loaded in the middle', the compressed 
poitiori of the section of ruptuie would be the rib, ri-n, ortheuppci 
portion of it, and the extended portion abco The surface siisUining 
the forces of compression would, therefore, in this case, be less than that 
sustaining‘the forces of exfen&ion, nearly, perhaps, m the propoition 
in which the area, ei d, is less than abcg and if pt-d were sufficiently 
small as compared with abco, the rib w'^ould of Decessity yield to the 
forces which compress it, before the part abcg yielded to the foices 
which extend it Thus, m both cases, the casting would break by the 
yielding of the rib, nru lJut, in the hrst case, it w^ould }iold by tlic 
extension of that iib,*and, m the second, by tlu' compicssion of it Now, 
it was found that the disproportion between abcd and fki> was m these 
castings sufficK ntly great to produce* tlu se results, t e to cause the bar 
used 111 the second experiment to yield to the comprcbsion of the rib, 
whilst that in the hrst yielded by its extension 

If, then, it be true that the same matenal in a beam yiMds more 
easily w4ien it is subjected to extcusion than when subjected to com¬ 
pression, the casting ought, m the second case, when the rib was com- 
^ pressed until it Inoke, to ha\e home a greater weight than in the hrst, 
when it w^as extended until it broke 

In each experiment the supports wore placecj 4 ft 3 in asunder, 
and the load exactly ovei the middle joint In the first case, when tin* 
nb was broken by extension, the beam just bore 2\ cwt, and the breaking 
lo<id wa<^ 2] cwt In the second case, w'here the nb was broken by 
compressioTt, the bIfAm boro ow^t, and was broken by 9 cwt 

ffliifts, then, a beam of this form and these dimensions, when turned 
^ith^lfe nb upwards, will bear nearly four times as much as w^heii phw ed 
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witli the lib downwards, and its iib requires loui times tis gie*at a powei 
to break it by comprossiol! as by extension 

The weights m the last expciimcnt were very giadually bud on, 
and no lupture of the material could be perceived until the instant ol 
fracture A wedge then flew out of the compiessed side, of winch the 
form IS accuAitely repiesented in the figure Its length, ab, which was 
in the direction of the length of 
the casting, was 4 inche^ and its , 
depth, CO, 98 inches This depth, 
probably, indicated the whole depth 
of the compressed portion of the sec¬ 
tion of ruptuic, which was, tliere- * 

fore, very nearly that of the rib^ 

These experiments sufficiently indicate the strength gained by .iccu- 
mulating the material of the heam on that s^le of it which is suh|ected 
to extension, and they at once suggest*thc inquiry, i^liat should be the 
amount of this accumulation'* K has been shown, that the stiongest 
form will be obtained when the material is so distiibuted, that it may 
oftcr the same lesistance to tlie forces which, on the one side tend to 
compress it, as to those which, on the other, act to extend it And 
moieovoi, it is now shoivn lhat less material is requisite to effect tlie 
first object than the second The aim of the iimaindcr of Mr Hodg- 
kinson^s expeiiments, w'^as to determine in wli.it propoition it should 
be less 

Bi'forc, liowevei, entering upon this iim’stigation, a very simple 
improvement in the form of th(' easting suggested itself ttf linn 
Whttlioi the beam was about to bioak by tlie sepaiation of the extended 
pait, and fhe turning of the fractuied portions about the ^compressed 
part as a fulcrum, or by the y lolding of the compressed parts, and the 
turning of the two ends about the extended part as a fulcrum It wms 
manifest that the forces wffiich opposed themselves to the fracture would 
in either case be most efiective when they acted at the greatest distance 
from what would in that case be the fulcrum 

Thus, then, that form of the heam would be best wdiidi placed tin 
material which was to resist compression at the gieatcst distance from 
that winch was to resist extension, or ivliieh collected the material on 
the upper and under sides of tlie beam 

This pryiciple characterizes the forms of tln^ sections of all the 
castings used in the following experiments They were each inches 
in depth m the middle, and broken'between pi ops 4 feet 8 inches .ipart 

The general form or elevation of each, was that represented in 
the first of the following figures, and the forms of their middle sections 
were in the older of those shown by the diagrams below, which aie each 
one-fourth of the leal size of tlie section 


• The form of the wedge remark- 
ablj regular, anil it preserved its regulaiity 
of form, and the same diiuonsions, in a 
viu II ty of otlicr buinlar expenmenta sub¬ 
sequently made Wc know, as yet, too 
little of the mechanical construction of 
bodies to be able to gi\c any explanation 


of tin fonn of tins wedge The subjeit 
will, hoi^ever, possibly not lie found with¬ 
out the reach of analysis, whenever the 
lughebt rcsourc t s of tluit njastcr-scieuec 
skill be applied to tbc theory of the 
strength of m*iteiials 
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It wiK be observed that in tbc first of these the portions of the 
section subjected to extension and compression wore of the sfime di¬ 
mensions, and that in the second, the portion subjected to extension 
was ^eater than the other, and in the third greater still, and so on, 
until in the last, the portion resisting compression was exceedingly small, 
as compared ivith that opposing itself to extension. 

Now, fiom whatf luis been said before, it is manifest that in the 
first the matenal opposing itself to compression is m exces^^ and that a 
portion of it might be removed with advantage, and added to the lower 
portion of the section This is done in the second experiment, and in 
a yet greater degree^ m the third and the fourth, &c We jnay therefore 
expect that the beam would thus be continually strengthened up to a 
certain point, when the compressed portion would have become so small 
as to yield before the extended portion, and thus, if the gradations be 
sufficiently slow, the precise form under which tlic compressed and ex¬ 
tended portions equally resisted the forces to winch they were subjected, 
tliat is, the best form of the section, would be ascertained 

Now, the best and simplest method of comparing the strengths of 
beams of different sections, is probably to ascertam the weights in pounds 
necessary to bre^ik them, and to divide this by the number of square 
mehes in the section of fracture of each, the quotient may be under¬ 
stood to he the number of pounds of strength supplied by each square 
inch of section, and that form of section which thus supplies the greatest 
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number of pounds of strength per square inch to be the strongest 
Adopting tins mode of c^mpanson, the result of these experiments will 


appear from the following table 



No of 
Expci uncut* 

Ratio of Surfacos of 
Cuniprcssiuu aud hxtcnBion 

Aro i of Section Strength, por sqimn I? h, 
in Inches of St ctiou iii lbs 

1 • 

1 to 1 

. 2 82 

. 2368 

2 

1 to 2 

2 87 

. 2567 

1 

1 10 4 

3 02 

2737 

4 

1 •to 4J f 

J ^7 

3183 

5 

1 to 4 4 

4 50 

*3214 

6 

1 to 5^ 

50 

3346 

All these castings were made with iron, 
the description — 

Mixture 

of ■which the following 


\ of Blaina 
^ of HLiina 

No 2, 
No*^ 
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• 

No 3, 
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In every case, the casting broke by the yielding of the extended 
or lowci poition of the section, and in all, the fourth and fifth, 

theie was indicated a coiitniual increase of strength, as moic of the 
material was accumulated in the lower portion of the casting In the 
fourth, it was believed that the upper flaiich, oi nb, had hern so much 
diminished as to affect not its relative, hut its actual resisting power, 
and in the fifth, it was a little inci cased as well as the low^ci', to this 
circumstaiiee is probably to he attnliuted the gieater strength of this 
seetioii than fhc fourth with a loss inequality of tin tw^o flanches • 

Since, in the last experiment, the easting broke by the separation 
of the extended side, it was proh.ihle tliaf the strongest fc*in was not 
yet attained The experiments wxie therefoic continued But the 
general form oi elevation of the beam w^as now alteied 

The fonn before adopted, was that recommended by Mi Tredgold 
as being of equal stiength to sustain a load anywhere placed upon it, 
and therefore being the most economical form Since, however, it 
now appeared that the width of the lower flanch *vas a more important 
element in the strength than had before been imagined, since, moreover, 
the effect of the tensile power of tins flanch would everywhere be 
greater as the resisting jiortion of the material in the uppiT fl^mch was 
more distant from it, it w’as clear that theie would be an economy of the 
material, an3, practically, a great convenience of form, in keeping the 
distance of the upper and lower flanch, throughout the whole length, 
the same, and vaiying the width of the lower flanch instead of the 
height of the beam, as had hcictofore been done 

Under this new form the beam is represented by the two following 
diagrants, of which Jhe first represents the plan of either flanch, and the 
lower the elevation of the nb which joins the two+ 

• The number of the experimeut cor- from the nature of which ciir\e it follows 
responds to the number of tlio diagram in that the widths, pq, oi the flanch at 
the precedmg page different points ot its length, will be to 

•f* The curved fonn of each of the por- one another us the products of the dis- 
tions, ACM and add, of cither flanch, tances, a Maud dm, from the two ends 
was that of the curve called the parabola, Thus, for instance, the width, i> q, will bo 
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fJciviiip: (l(tcnnine(l upon tins geneial form of tlio l)cam, «is iiivolv- 
iiit^ a git at ('(onomyof fho m.-itori.!! Mi llotlgkmson continutd tiis 
("\pt iinionts upon tlic host foim of section, with beams thus coustructed> 
tlio i<>llowiug tabic contain'^ tin* result of them 

The depth of the beam, and* distance of the points of support, was 
as be foie • 


N(i ril 

R itio of S( clions of 

Art a ot Wholi 

Strni^tli \iLr h(]n tin 

I \]if 1 IIIU Ilf 

C oinprcssiou Lvtt iisioii 

Mti tion 

Incli til Section 

Imlw K 

lbs 

7 

1 to J2 

4 02S 

3246 

S 

1 to 1 1 

'i 8f> 

1117 


1 to (> 1 

r»4 

4075 


111 this last evpciimcnt, the casting biokc by the compression of 
the upper flaiuh 



The above figure represents tbe form of the rupture In c\eiy 
CNpeiimcmt up to tins, the rupture had been by tbe yielcling of the lowei 
01 extended poition of the beam, under this form of section, then, the 
inatoiial resists the toices teiuluig to extend it, a very little more, and 
but a 'veuy little mou, tbaii those tending to compress it Here then is 
the point at whuh vt was the oliject of these experiments to airive 
TJie (listnbutioii of the' material wdneh gives ,in equal resistance to thc^ 
foices of coin])iossion or* the one side, and of extension on the othei, is 
nearly that by which the loivei flanch is made to contain about six 
times that of the upper This, then, is the strongest foim/)f section 

As this experiment, in point of fact, gave a greater strength per 

• 

tu the width afl till* product a m x ' proportional to the products of the dis- 
UM to am' X wm' And since the flanch i tances ot thosi points trom its extremities 
IS everjfWhcn ot the saint thiehniHs, j Now, it is shown by all wnters on tlic 
its power nt liiffortiit points to resist the | strength oi materiiils, that the effect of the 
fortts tending to extend or corapiess it j same force, applied at difftrent points in 
tlurc', will be as its widths at those points, ' the length of a beam to rupture it, is in 
this power will therefore bo proportional tins proportion of the product of the 
to the products spoken of abo\i, and since ^ distances oi the points from tbe extrenn- 
tlii distance's of tlie flanebes are every- ties The strength, then, of a beam thus 
where tin same, it iollows that the strength i constructed, is at diflerent pomts m the 
of a bt am, thus tonstrueted, to resist rup- | same proportion as the offt ct oi the force 
tine, win tliei b\ extension or compitssion, Undiiig to rupture it Tt is thoiifor< 
'mU, it dilKriiit points oj its length, hi tliioughout of tlic huiiic strength 
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iiidi of section than any other, it >vill be well to describe the sccti6n 
nioic accuiately • 

Its form was that of the following figure, but four times 

the size Tlie length of the uppei ^_ 

tlanch A B was 2 33 inches, and its * - 

depth 31 inches, and m the lower 

flaneh these dimensions were 6 67 

inches, and 66 inches respectively 

The thickness of the vertical part, 

< D, connecting tin* two flanches nJis 
266 inches, and the weight of the 
beam was seventy-one pounds CWsi- iV 

derably moie than two-thirds of the |_ 

whole material of the beam was con¬ 


tained in the lower flanch Now let us eompaie the 
sticngth of this beam with that of. .i bealn of tlic foim 
most approved befoie these experiments were made 

Tht giideife, cast at the factory of IMessrs F.airhairn 
and lallie, of Manchester, and most .ipppved by them, 
weie of the elliptical form (see diagram, page 106), and 
had the section shown in the annexed diagram One 
of these was cast of the s.ime length and depth as tliose 
in the preceding cxperiineiits, at the same time as the List, 
and of the same metal Its dimensions were as follows 



IlldlLS 

Thickness at a = 30 



„ DE = 51 

„ FE = 2 28 


It broke with a weight of 9146 lbs , and as the area of the section 
of fracture was 3 17 inches, the strength may be estimated at 2885 lbs 
per sf{uaic m h, and it may be stated, that of a iiumboi of experiments 
with beams of this form, there was only one aaIiicIi ga>e a higher numc- 
rnal strength, and that under peculiar ciicumstances Now the sticngth 
pci incli of section in Mr Ilodgkinsons improved foim (Experiment 0), 
w.is 4075lbs Here jv a gain then in strength of the enormous amount of 
J100/5y on every squaie tnth of ^aiion^ by didtibuting the material of 
the heum dtcording to that gentlemans form^ being an increase qf iihs 
of the whole strength of the beam And this, be it observed, over a 
beam of the best construction before known—a construction gi eatly 
superior to that on winch girders were then, and aie indeed now ordi¬ 
narily cast There is, however, another method of comparing the 
advantages of the two methods of construction, and that is by the ratio 
of the strength to the weight of metal 

The casting of the best Construction (Experiment 9), broke with .i 
weight of 26,084lbs, and the casting weighed 71 lbs, each pound in 
weight gave thweforc 367381bs in strength Tlie casting on Messrs 
Fairbaim and Lillie's oiiginal construction of the same length and depth, 
weighed 40lbs , and it broke with 9146lbs , so that each pound in the 
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weight of this casting corresponded to 228 6511)8 in strength The strength 
given by each pound weight of metal in th^ beam was^ therefoie^ 
138*73 less than that given by each pound of the other 

Mr Hodgkmson's experiments had hitherto been confined to cast¬ 
ings of the same depth cmd length llis inquiries were now directed 
to the comparison of castings of different depths and lengths Colla¬ 
terally with this inquiiy, he directed his attention more particularly to 
the amount of deflexion, produced by a given load, and to the different 
stages ot deflcxiqji and pressure, under which the elasticity is destioyed, 
or under nhich the metal is techmcaTIy said to take a set This iiiquiiy 
may be characterized as one into the stiflhess of the casting It is a 
most important one, for although beams, cast on the new priiicijde, 
might resist ultimate fracture more successfully thAin those of the old 
form, yet if they deflected more under a gnen pressuie, oi if under such 
deflections they more readily fixed themselves in those forms into which 
they had been deflected, ptirTaking, thus m a degice ol a cjuality tina- 
logous to flexibility, there might result fiom those causes lAcoiivc- 
niences moie tlian counterbalancing the increase of ultimate sticnglh 
It may be mentioned m the outset, that these suppositions were in them¬ 
selves improbable, and anomalous, it was to be expected tJiat the difli- 
culty which attended the ultimate fiacture would m a degiee charactciize 
all the stages of approach to it, and such in reality was found to he 
the case 

The beams were now cast ^ feet 6 inches long, mid the props 
placed 7 feet asunder The ratio of the uppei and lower fl iiiclics was, m 
each expoiimeut, that of 1 to 6, which had been asceitamed to belong to 
tlie best form of section, and they were all of the same si/e, being, 
indeed, cast from the same model, which was only varied by increasing 
m each expenment the dulance of the flanches, or the depth of the rib 
which joined them The following diagrams represent the sections of 
fracture, each as before one-fourth its real size 

In the first of these expeiiments (diagiam 10), the’" depth of the 
beam was 4 1 inches The beam was loaded with 27641bs, when the 
deflection was 0 25 part^ of an inch, and on the removal of this load it 
returned to its original form, showing that the elasticity had not been 
strained The load was then gradually increased up to 33391bs, and 
the deflexion to 0 28 inches, and still the beam recovered its form ; 
3454lbs were then put upon it, and there was now a perceptible set, or 
permanent deflexion, Hut of exceeding small amount WithT a load of 
3014, this permanent deflexion became 0 05 inches llie load was then 
further increased until it became 6215 lbs, and the deflexion 0 51, and 
throughout the whole of this increase no further set was apparent, the 
beam returning, when the load was removed, always to its first perma¬ 
nent deflexion of 0 05 When, howevei, tlie load was made 60711bs, a 
new set became apparent, and when it wus increased to 86371bs, this 
s(‘t was measured to 0 03 more than the Bist, or the whole permanent 
deflexion was now made 0 08 with a load of ll,3071hs, this permanent 
deflection became 0 00, with each furtlier increase of weight, the perma¬ 
nent deflexion began now rapidly to mcicase, until with 12,815 lbs it 
beccunc 0 14, and with 13,543lbs. the bccUii broke 
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Similar circumstances characterized the other expenments In tlio 
second (see diagram 11), the depth of tlic be«im was 5 2 inches—^the 
first perceptible set took place under a load of 72/)71bs, with 79471bs 
it was 0 08, and the deflexion 0 35 It bore 12,087lbs with a deflexion 
of 0 63, and broke by extension with a weight of ]5,1294bs In the 
third expenment (see diagram 12), the depth of the beam was 60 
inches, and the first perceptible set took place under a weight of 
13,5431bs, and a deflexion of 049 mehes Tlie beam broke with 
15,129lbs In the fourth expenment (diagram 13), the depth of the 
beam was 6 93 inches, and the first perceptible S('t took pLico with a 
load of 14,271 lbs, and a deflexion of 0 35 iTlie beam broke with 
22,185lbs. iliese results may be tabulated as foUoivs — 


No (if t\. 
pHnintiiit 


Dppth of 
ItLam 
lu/iichos 

Load uiid« r 
which n Set is 
llr»t tnkoD 
lu lbs 

Deflexion i 
'4or which a Stl 
Aral taken lu 
iDchea 

(Jirateat De 
fIcxKiu b( fore 
l<r»cture in 

1 iichi s • 

Brn ikin;,' 
ho id 
in Iba 

4 1 

3454 

•58 

1 08 

13543 

52 

7237 

35 

63 

15129 

60 

13543 

49 

58 

15129 

6 93 

14271 

35 

GO 

‘22185 


Tins Ih Jira was 
Wi-akciiid bv » 
Iwiht 111 the vt r 
ti( il put of On 
(Ullllt;, 


Fiom these expenments, the first conclusion to be draim is, that 
other things being the same, the ultimate strength is, in beams of this 
fonn, nearly as the depth, but in a somewhat lowei ratio 

The second, that the stiffness of the beam lapidly increases with its 
depth, a weight neaily twice as great being re< 3 [uiicd to pioducc the 
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sapic deflexion in the fourth experiment as in the first, although the 
depths M ore only m the ratio of 3 to 4 

The third, that the quality of elasticity as distinguished from flexi¬ 
bility, or the difficulty of giving a set to the beams was in a much higher 
latio than is assigned to it m oidmary beams, requiring in experiments 
2 and 4, more than onc-half the breaking-weight Experiment (1) 
presents in re.ahty no exception to this remark, because the depth there 
IS excei'dingly small, and the first set lyhich is th^t given in the table was 
exci‘ednigly sm*iU, and did not affect^the elasticity of the material, being 
follon ed by no otlicr sot until the weight was nearly doubled 

Now in ordinary beams, it appears (Tredgold, page 7^)? that there 
js a sensible injury of the elastic force with oiie-third the breaking- 
n eight 

Mr Ilodgkinson concludes, tlierefore, that in those beams the elas¬ 
ticity rem.uns perfect under loads greater in corapaiison with those 
under which they break than in the ordinary beams 

Viinous other expenmonts were made after the first publication of 
these on a considerably laigcr scale, for the details of them the reader 
is referred to the fifth volume the Transacturns of the M(nirh(st(i 
Phil Sodcti/ It no(‘d only line be stated, that these cxpeiiments on a 
larger scali* have m every wa^ suppoitcd the coutlusions drann from 
iliose on a less scale In conclusion, we shall give the very simple rule 
winch Ml Hodgkmson has di'duced fioni these experiments to estimate 
the strength of beams cast on his construction 

Rule 

If A be the area of a section of tlie bottom nb in the middle of tlie 
lieam, and if n he the depth of the beam there, and l th(‘ length or 
distance between the points of supiioit, all these diineiisions being in 
Indies, then will the ultini.ite strength of the beam in tons, when it is 
east erect, he riquesonted by the formnl.i, 

2() X A X F 
L 

And when it is caict on its side by 

25 X A X 1) 

L 

That IS, if taking the dimensions iii inches, we multiply tlie aica 
of the middle sectioiiof tl ( lowei nb by the depth of tliQ beam, and 
dnidc this pioduet by the length of the beam, then 2f) times tfiis pro¬ 
duct will lepresent tlie number of tons^ weight whieli will just bicak the 
beam when it is cast upiigbt, and 25 tunes the product when it is cast 
on its side 

It IS manifest that the principles which Mr Hodgkmson has 
estalilished foi the best sections of girdeis, are applicable, with the proper 
modifications, to every form under whicji cast-iron is employed to sus¬ 
tain a transverse strain of the material 
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INSTANTANEOUS LIGHTS 

The tmder-box has been employed fiom time immemorial for the purpose 
of obtaining a light it is now, however, nearly expelled from our dw(‘U- 
ings by a host of ingenious chemical contrivances, called ‘‘ Instantaneous 
LightsA popular account of some of these may, perhaps, be accept¬ 
able to the readers of this Magazine 

About the year \673, phosjihorus was discovered, and its smgulai 
inflammability was taken advantage of, as a rehned chemical method of 
getting a light quickly A small portion of phosphorus, rubbed between 
the folds of brown paper, instantly buists into a flame, which will kindle 
a common brimstone match This method was eagerly adopted by all 
such persons as could piocure so great a chemical curiosity, for phos¬ 
phorus was by no means plentiful until th(‘ year 1()80, when Godfrey 
J lanckwatz manufactured and sold it in large quantities at his labora¬ 
tory, in South.impton-strcct, Strand CThis laboratory, and much of its 
curious apparatus, is yet in existence ] The marvellous properties of 
phosphorus excited much attention in this country, and Godfiey set out 
on his tiavels abroad, to cxlnbit and vend the article, he, therefoie, has 
the meiit of gener.illy introducing the first chemical method of getting 
a light 

Improvements wcic, of course, soon made upon it, one of which 
was to coat the wnks of small w.ix-tapers with phosphorus, in glass 
tubes, hermetically sealed, thus constituting what were called phos¬ 
phoric tapers ” When a light was required, one end of the tube was 
f ut off with a file, and the tapei being qunkly drawn out, it jtook fiio 
upon touching the an, but tins plan, although ingenious, was not so 
simple as the original method of friction,* it was inconvem^t, sometimes 
(»vcn claiigcious, and never cime into general use It was succeeded by 
placing a bit of phosphorus in a small phial, and then stiiring it about 
with a hot iron-wne, thus partially buiiimg it in a conhned portion of 
air, and coieiing tlie mteiior of the phial with oxide of phosphorus it 
was then coikcd up tightly after removing the wire, and pieseived foi 
use When i light w'as wanted, a common biimstonc-match was put 
into the bottle, and a small portion of the phosphoric compound with- 
diawm upon its biimstoni' tip, flame instantly rosult(‘d, from the strong 
afhinty of the suJjdiur for tlie phosphorus This method, from its sim¬ 
plicity and durability, liad a long lun, and may even now be met with 
Anothei plan witli phosphorus was, to take a small bit of it on the point 
of a brimstone-iiititcli, and then to rub it on a cork or piece of soft wood, 
the friction caused the union of the phosphorus and sulphur, with the 
evolution of flame 

These methods with phosphorus were succeeded by a substance 
called pi/rophori{s it was a black powder, produced by the calcination 
of flour, sugar, and alum, and having the singular property of taking fire 
upon meie exposure to air A small bottle of pyrophorus, well prepared, 
lasted a considerable time, and was a good method of getting a light 
The theory of its action was long a mystery, but wo now know, that 
the file of the jiyrophorus, or /tk -beato^ icsults from the attraction of 
oxygen loi potassium, \\hich jnfiamiuable metal is elicited from the 
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potash of the alum by the action of the chaicoal of the flour and sugar 
“ llomlx'rg’s pyrophorus/' for so it was iuime€, had a long day, but 
chiefly with scientific cunosos The invention winch first bore the name 
of “ Instantaneous Light Machine,” was the “ inflammable air-lamp of 
Volta,” an extrcmely^clcgant and scientific apparatus, consisting of a 
glass reservoir filled -with hydrogen-gas (or inflammable an, as it was 
then Ctillcd), which could be subjected to the pressure of a column of 
water upon turning a stop-cock The ped<*8tal upon i\hich the reservoir 
wa«. placed, coiitaned an oloctrophorus^(a variety of the electrical machine), 
the .ippai.itiis being so adjusted by connecting wires, that upon tmmng 
the cock a small stream of liydrogen rushed out, and met with a spark 
of electric file, which caused its combustion, and this flame kindled a 
wMx-taper, placed diiectly against it This machine was soon modified 
into a \ariety of ornamental forms, and quickly found a place in the 
study of almost every scientific man One fatal objection to its general 
introduction was, its tendency to explode,—a most disagiecable tendency 
ceitainly, especially if the light-seeker was iii a great hurry to*seed a 
letter, to say nothing of the squirting of the acid-watei over papers, 
books, and luiniture, and peicliauce the fractuie of a looking-glass oi 
w'lndow’, by a flying fragment of the gas-rcseiTOir f^uch an accident 
often happened, and the Light Machine was denounced as an Infernal 
Machine ” 

The researches concerning the olution of heat, by the compression 
of air, led to the introduction of its agency for obtaining a light 

A small stout brass tube, about six inches long, and half an inch in 
diamcteri closed at one end, and fitted with a hollow air-tiglit piston, 
containing in its ca>ity a scrap of amadou or Germau hndci^ constituted 
the apparatus which was called, “ The Pneumatic Tinder-box, or Light 
Syringe ” and whuh was used as follows —^Tlie piston W’^as suddenly 
driven into the tube by a stiong jerk of the hands, the air in the tube 
thus compressed, had its capacity for heat diminished, and therefore 
parted with it in sufficient quantity to cause the ignition of the tindei, 
and upon quickly drawing out the piston, the glowing tinder would, of 
course, kindle a match 

The Light Sjuinge is even now frequently used on the continent, 
although w e veiy seldom see it here, unless upon the lecture-table of tlio 
chemist Considerable pnictico is requiicd to Icain tbc right method of 
using it, and a novice has to undergo sundry alirasions of the knuckles, 
fingers, sprains of the hands, &c , before lie lights upon the propei knack 
of suddenly and successfully compressing the air The agency of Voltaic 
electricity was next pressed into the “ light company,” it was found that 
a plate of zinc, and a double plate of copper, w'hen dipped into a dilute 
acid evolved sufficient electricity to igmtc a fine platma-wiic connecting 
them Tins apparatus, being verj*’ simple and scnmtific, was adopted by 
many, but moic especially by philosophers^ It took up very little room, 
as a single pair of plates, two inches square, and a little cistern of acid, 
about the size of a snufl-box, w^is quite adequate to the ignition of a fine 


• This ai)parntua, somewhat modihcil, was employed hy tliL Ficnth a« a substi- 
into for tho gun-lock on fire-arms, before the introduction of i)crcussioii-ca]i8 
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filament of platina-wiio, at winch a bit of louch-papcr could be ignited, 
and then a match from ibis It would not answer to aj)ply the match 
directly to the ignited wire, as the sulphur combined with the platm«i 
All the contrirances which have been now spoken of, quickly vanished 
into the shades, before the sudden blaze of “ The Oxyniunate JMatches ” 
It was discovered that the singular salt called oxymunatc, or chlorate of 
potash, when mixed with sugar or other inflammable matters, caused 
them to enter into sudden combustion upon the contact of a drop of 
vitriol 

Small poitions of such mixtufe in powder weie first employed, but 
it was soon mixed with gum-water into a paste, (together with a little 
vermilion, for the sake of colour), and with this thin slips of deal wcic 
tipped, to constitute oxymunate matches, which A\ere put into a neat 
little case of crystallized tin, or moirCe mttalhque (for that beautiful 
manufiicture was just come into fashion), with a bottle containing a bit 
of asbestos soaked in strong oil of vitriol cases thus fitted up were 
improperly, but almost umvci^ally, called ‘^Phospboius-boxes ** The 
addition of a wax-taper was made soon afterwaids, and the matches, 
bottles, and boxes, appeared iii swarms, of all colours and dimensions 
Competition at last became so great, that from fifteen, ten, and five 
shillings, the price fell to half-a-crown for a small box, find this price 
continued steady for some years 

The theory of the action of these phosphorus or mstmtaneous 
light-boxes,'* consisted m the sudden decomposition of the chlorate paste* 
by the oil of vitriol, and the evolution of oxygen, which entering into 
eneigctic combination with the inflammable elements of the sygar, pro¬ 
duced flame It was a very complex action, and understood by none 
but chemists, hut every one could appreciate its practical application, 
and nothing more was wanted 

Sometimes this production of fire took place so instantaneously that 
the wood of the match had not sufficient notice to light, at others, in 
consequence of the weakness of the acid, oi badness of the composition, 
not a spark of fire wus evolved, but tlie red tip merely fizzed, and spurtled 
the vitnol ovei ladies* silk-dresses, to their utter*spoliation By the way, 
about fifteen years ago, when this invention started, ladies were not so 
“darkly, deeply, beautifully blue,” in chemical matters, as they arc 
now-a-days, and very frequently, when the match did not light instan¬ 
taneously, they innocently returned it to the case amidst the otheis, and 
selected aVresh one the iejected match still letifinmg a spot of vitnol, 
imparted it to the tip of its next neighbour, this being perchance a 
good one, entered into rapid combustion, wkich mstantly spri'ud through¬ 
out the whole legion of fiery spirits, and out they all shot from <Iic box, 
like a small girandole flight of sky-rockets, to the great tciror and 
discomfiture of tjje female expenmenter This firework hajipcned when 
the tips of the matches were placed downwards, and compLunts of the 
danger being made to |he inatch-makci, he, to avert it, placed the tips 
upwards, but this plaif Was even worse than the other, for if groat care 
w^as not taken in wifi^drawing a m<itcli from the vitriol-bottle (and 
especially iii the dark), it might touch the combustible tips of the others 
and set them blazing also, but they would not be projected from the 
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box, cis in the do\vn'v\cud pltin IIowo\or, botli these inconvonieucies 
were soon remedied, by m<n,king a little tin covifi: to the match depait- 
ment, and giving printed directions to shut the cover down upon taking 
out a mafcli, and if this did not light, to throw it away, and never return 
it to the case 

The chlorate j»aste was giadually impioved, and the matches still 
more peifectcd by tipping them, lirst with sulphur, and then ivith the 
paste thus they lighted with more certainty^ frc^kinccnse and eamphoi 
were sometimes mixed wath the comjjosition, and tlie wood of the match 
was pentil-cedai, so tliat a fnigrant odour might be diHused during the 
tomhustion It was soon found that the coik of the bottle became 
corrod(‘d and lottem, and the \itriol w'eakened by exposuie to the .111 
A ground-glass stoppci was therefoic substituted for the coik, and this 
again co\ercd with a giound-glass cap, still more eftectu-illy to oxduele 
the .ill some pm sons preferieel touching the match w'lth the vitnol, 
inst(‘ad of tlie vitriol with the match, and foi thiir aceennmodation an 
elongated stoppei was piovieleel, ^^hlch Awuld withdraw a eliop of vitnol 
Tliose w^ho did not like the expense of caps and stopjieis, were piovided 
with a bottle, having a plug of India-rubber, instead of a stopper or 
cork, for tliat suhsttince wms not aete d upon liy vitriol * 

But although the instantaneous-light box wvis now teilcrably perfect 
and e(‘itam in its opeiation, lialf-a-erowii for a plain box, and a shilling 
per hundred matclies, was a high pi ice, ind beyond the reach of ewery 
individual It rapidly fell by the appcar.ince of a placard, with the 
following announeenient —“8ave your Knuckh's, time, .ind trouble use 
llinrinei's Eupmuon, piiee one shilling’*" and accordingly the Eupyiioii 
found its way, like niagie, into the parlour, heel-room, cmd kitchen 'J'hc 
liouscmaul, wliose chapped kiidckles had in,iny a time and olt received 
the gfishiiig stioke of the Unit, Avhen striking a light 011 a elaik frosty 
morning, was loud in the praises of Hewperryon In the stuely or 
parlour, a letter oi hiUel-douor eould be sctiled and sent oft e|uietly, with¬ 
out ‘‘ringing foi a hglit/* and in the bed 100 m a light coulel he obtained 
in ease of illness or sudden emergency Almost e>ciybody was pos¬ 
sessed of the Eup}rion,fit (*vcn founel a place on the shelves of the most 
eelehratod laboratory in this countiy, and facilitated many of the opera¬ 
tions of the “philosopher by fire * 

This invention eonsisti^d of two tin cases, about one ineh and a 
ijuartcr square, hut the one three inclies, and the other 
about an inch long, they were soldered together thus,— 
the shorter one holding the vitnol-hotllc, the other the 
matches with their tips upwaids, by this simple arrangement 
tliere was vci} little chance of any accidental combustion 
oecurimg, as the bottle and matches were not on a level, 
the composition w\is good, the-vitriol strong, and rarely.failed to produce 
an instantaneous light, the cork did not^ corrode, p.irtly because it w^as 
covered with thin lead, and partly because there was no superfluous 

* Tlirl)ottl< sof till InsHiitaiiLOUsLights with plugs of In although this 

bi longing to tlie th< rniolueier tor men- plan has been cUiiiitd as .1 nioic recent 
silling aceesbible heights, m ere alwa} s htted uivcution 
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Vitriol in the bottle The matihos soon fill in price to fonr-pcuco pei 
hmidrcd, then throo-pcufe, two-pence, and now they can be bought for 
one penny per hundred ^ 

Dependent upon chloiatc matches and vitriol, but with the addition 
of a spint-lainp and machinery, appeared “ the day or night sclf-iilu- 
minating lamp," bearing, in letters of gold, the imposing motto, In Uo< 
lumtne oinces It was rather a complicated affair, but may be thus 
described To the elongated stopjier of the ritnol-bottle was attached a 
string, passing over a small pulley in a brass standard, Jixed to the box, 
and this string was carried (like tin? line of a bird-catcher’s trap,) to the 
bed-side of the operator Upon being pulled, the stopper rose flora the 
bottle, carrymg ^^ith it a drop of vitriol, and the same movc^ment caused 
a spring to press a match in contact with it, flame resulted, winch was 
caught by the wick of the spint-lamp, hut as tli(‘ flami' of spirit of mne 
IS by no means luminous, the operatoi li*id to got out of bed after all las 
fire-oatching, and put the wick of a common candle to the spirit-lamp, 
m ordA to illuminate las dorijatoiy I'lu idea, although ingenious, 
hardly warranted the assumption of the tra\estied motto, in hoc 1 amine 
vinccs , and the invention never came into general use, its price also 
was very high , 

About this period many improvements were made m the iiistan- 
taneous-light boxes, which it is iinpossihh* heic to I'liumer.ite, but the 
main principle remained unchanged The discovery of the singular 
property of spongiform platan igniting ]>> the contact of a jet of 
hydrogen, gave nsc to its introduction as an instantaneous light-machiiio, 
and the apparatus made its first appoaiancc in a form closely ic^canhling 
that of the Volta’s machine already dcsciiheel, excepting that no c'hctro- 
phorus was rcc^uired A small cup, hdldmg a hit of spongy platma 
about the size of a pea, was opposcel to the jet of gas from the stopcock, 
Ignition resulted from this cont<ict, the hydrogen inflamed, and readily 
lightc'd a candle or lamp This invention niiclerweiit a great variety of 
complications anel simjdiflcations, but the principle remained unaltered, 
and it is employed even at prc'sent, hut it is quite as apt to explode as 
the inflaramahl air-larap, and even more subject tc get out of order 
No satisfactory theory of its action has bc'eii offered, and all we know 
about it IS, that when extremes meet, liglit results, tliat is, whc‘n the 
body, platma, comes into contact with the liydiogcii, 

Ignition t.ikes place , this discoveiy is due to Doberemer 

fJut now% m the year 18.10, all the lnstanta^Pous lights, and light- 
machmes, are fist letrcating before the powerf]^ host of Lucifcrs and 
rrometheaiis ” 


Lucipfus consist of chlcjrate of potash mixed with sulphurct of 
antimony into a paste with storeli, the ends of chijis of wcjod are tqipc'd 
with this composition, which inflames upon the fnction of glass-paper 

* Such IS the comjietition it presc lit in llio instaiitaiu ous-li|rht tioclo, tliat oiu 
dozen of cuiiipletc ^‘firt-hovs” m«i> be bought for one shilluig 
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This IS a very icady means of getting a light, but the sulphureous 
antimomal vapour emitted during the comT ustion, is by no means 
pleasant, especially to persons of weak lungs. 

PROMFTiiFANb are a clever refinement upon the oxymuriate matches, 
consisting ot a small roll of waxed paper, in one end of which i$ a 
minute portion of vitriol in a glass bulb, hermetically sealed, and sur- 
YouridWf %vith chlorate paste When the end thps prepared is pressed so 
as to break the bulb, the vitriol comes in contact with the composilion, 
and produces ^in instantaneous light, just reversing the old operation of 
putting the match into the bottle, we in this instance find the bottle 
(the bulb) j)ut into the match. This mvontion may be considered as the 
nc pJuH ulita of chlorate matches, but proractheans andlucifcrs must be 
used with caution, and should never be carelessly left about. For the 
accommodation of cigar-smokers, prometbeans are made with touch- 
paper , this Ignites from the composition, and glows without flame, like a 
slow-match, and as the wind will not e^ftinguish it, a good ciga/may be 
readily^ lighted One word of caution to stage-coach travellers who use 
ftiis invention Take care when the burning match is dropped, or 
otherwise the coach may be set on fire, never throw away the ignited 
remains of a match oi cigar, in the vicinity of villages or farm-yards, 
or perchance, an incendiary fiie may unwittingly result 

If tlie elements of a promethean were inserted into the end of a 
cigar, it would light upon mere pressure, and ivould also he attended with 
the advantage of informing novices wluch was the proper end to light, 
many yojing spaiks for want of knoiving this, and being diffident of asking, 
very frequently light the wrong end, which is a sad inconvenience* 
Such then is short history of the nse, progress, and present state of 
the leading varieties of instantaneous lights 

• Some contn\ance of this kmd lias been adopted by our transatlantic nciglibonrs 
since this paper was written 
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Our Joiumal being devoted to “ Popular Science,** does not imply that 
wc pass over physical iiupiines on account of their ahstruseness. Our 
obj^t is, on the contraxy, to convey, in language as intelligible as 
possible to geneM readers, the facts v^hich Imve been observed,—the 
laws which have been deduced from them,—and the methods which 
have been employed, in:>the different researches of philosophers for the 
extension of science, in its proper sense of the term With this object 
in view, we have given analyses of several memoirs of the first import¬ 
ance on different branches of physical science in our former numbers, 
(as, for instance, theand terresiridl magnetisiti,) and \vc 
purpose to continue this plan as circumstances shall enable us, till tie 
have laid before our readers a succinct account of the present state of 
every branch of physical science • 

Thjre are, however, many subjects of a more isolated character, 
and upon which very little is actually known calculated to interest odiers 
than the few who are engaged in those special iiic^uiries These ate for 
the most part published in the transactions of scientiiie societies^ Ou 
that account, wc think it will best meet the views of all parties, to take 
those transactions when they appear, and give of the several papers more 
or Jess extended accounts, as their interest seems to demand, ^nd occa¬ 
sionally interspersing a few collateral remarks on the state and nature of 
the inquiry generally Our readers will then be often able to ascertain 
whether any particular dissertation is likely to be of interest to them¬ 
selves, and often perlnips be led to consult a memoir, which otherwise 
they might have passed over in ignorance pf its existence, 05 in dread of 
encountering the supposed difibculties of its mode of U eatmenl in such 
memoirs 

With this view, we commence with Part I of the Phtlosophtcal 
Transactions^ just published 

I On the Empirical Law^ of the Tides in the port of Live)pool By 
the Rev W Whewell, MAKERS , 

VIII. Discussion of the Tide Observations made at Liverpool By J 
W. Lubbock^ Esq. F R S 

XII On the Salai Inequality^ and on the Diurnal Inequality of the 
Tides at Liverpool By the Rev William Wheivell, F R S ^ Fellow 
of •Trifiity College^ Cambridge * 

We have already, m the mam, giv^n the results of these researches in a 
former number, and shall at a future time resume the subject, embody¬ 
ing therewith some other investigations relative to it 

HI. An Account of the Great Earthquake experienced in Chile on the 
20//i oj February^ 1835 By Alexander Caldcleugh^ B6q, F R S\ 
IV Some Account of the Volcahic Ei uption of Cosegmna in the Bay of 
Fonseca, commonly called the Bay of Gonchagua, on the western 
coast of Central Arne? tea By the same 

We shall publish 111 ^our next number these two interesting papers entire, 
and hence abstain fiom any analysis of tliein liere 
VOL II P 
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V Mcmouinda made dining the appearance iff the Amoia Borealis^ on 
the IfMh of Nm)cmher^ 1835 By Charles C. Cliruiie^ Esi] 

These observations ^^ere made from the drawing room window of 
Deal Castle, and from the top of the building They arc, perh^s, the 
most interesting that have ever been recorded, inasmuch as they set at 
complete rest the question respecting the region of tlie Aurora. They 
are illustrated by four lithographic of appearance in different 

stages, without^'Seeing which any description must fall far short of con¬ 
veying an adequate idea of the phenomenon,—^though even these fall far 
short of the drawings themselves, which w'e had an opportunity of seeing 
on the night the paper was read. The subject deserves the attention 
of every one who is interested in inquiries respecting this yet unexplained 
phenomenon. We annex Mr. Christie's concluding remarks, winch we 
arc assured must be interesting to every one. 

** Having at the time no instrumeq^ts for determining the bearing or 
altitude ot the arch, 1 was obliged to depend upon the positions of some 
conspicuous stars, which were conveniently situated for that purpose Ac¬ 
cording to these rough data, the altitude was 18^, the angle subtended by the 
span of the aicli, about 130°, the beanng of the centre of the arch noith- 
north-west, true, or very nearly magnetic north, and the arch was conse¬ 
quently at right angles to the magnetic meridian 

“ The body ot light was nearly colourless, its brightness was similar to 
that seen on the edge of a cloud when the moon is about to rise behind it, 
with, however, this striking difference, that the stars were distinctly seen 
through the diffused light of its upper surface, and those in the tail of the 
Bear shone tlcarly in the very body of the light on the right hand. 

“With tegard to the sketches with which I have attempted to illustrate 
the preceding notes, it is necessary to observe, first, that the extent of 
horizon renders it impossible to give, in one view, any idea of the magnificent 
scale on which the oiiginal was depicted, or even to preserve very correctly 
the lelative proportions of height and breadth, and next, that in sketches I. 
and 11 , the rapid motions of the bodies of \apoury light, and of the llame- 
likc pctncils, must be held m mind the former bore an exact resemblance to 
the faint reltected hghf darting across the sides of a room from a mirror 
turned sharply in the hand, and the latter to the lambent llames which 
diluted spirit of wine, poured on a fiat surface and ignited, will exhibit when 
half extinguished 

“ The pencils whjch appeared in front of the dark cloud, of which there 
were not more than throe, were very distinct in their character, Yrom the 
othois, they were of a yellower tingo, and extremely narrow throughout 
their whole height I have stated, that they tshued from the dark cloud, 
pel haps it would ho more correct to say, that they pierced through it, for 
although 1 did not observe the instant of their appearance, being at the 
moment engrossed by the display on the left, yit, in each, the brightness of 
the base, which was, as it were, the nucleus of its light, seemed to warrant 
this idea The mere circumstance, however, of their appearance m front of 
the cloud, tends to elucidate a point on which there exists much difference of 
opinion, the height of the aurora m the atmosphere. The dark cloud itself 
can scarcely be supposed to have occupied^ a very elevated region, and it is 
manifest, that if these brilliant pencils had their origin m, or in advance qf^ 
the cloud, thou bases must have been of inferior altitude to its uppei portion. 
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and equally so, if they were identical with any continuation of the lurainons 
matter of the arch, coiiccalcft by the cloud 

“The first appealanco of the auiora at nine o’clock, was that of a daik 
convex cloud, cutting off the luminouji aich, and concealing a body oi light 
behind, the eye natuially leleriing the light to a more distant region, while 
the sharp line of division threw the cloud foiward Subsequent appearances, 
however, did not seem to confirm this notion, but, on the contiary, induced 
me to consider, whether the dark cloud might not he a hub^tratum of mattei 
differing in natinc and dei^ity from the superincumbent arch of light Tlie 
following are the fa( ts which appear to favour this sup]>obition First, every 
great outbreak of coruscations from the luminous ar( h produced a correspond¬ 
ing disturbance m the part of tho cloud immediately below Thus, during 
the display at 9’' 15*", the arch was gradually losing its regular form on the 
light, and at 9** 20 "* I noted it ‘\eiy irregular, with a large indentation on 
the eastein side,* while on tho west, where the body of light was uiidistuibed, 
the aich remained perfect Thus also, imme^atcly after tho western hall 
had been m vivid coruscation, the whole of the arch was ‘ dilapidated,* and, 
finally, ‘cntiicly bioken up* Secondly , neilhei the straight nor waving 
pencils appeared to proceed from behind the cloud, but always from the 
uppei suriace of the light. Thirdly, when the arch was ‘dilapidated,’ it was 
not meiely its upper sui lace which was of irregular form, but masses of it 
wcie lying in confusion, separated from each oilier by a boundary of light, 
not appearing in the least as if light behind were shining through, but rather 
as if the substances of the aich and cloud had unwillingly inteipenetrated 
each other, and icfused to mix together moie intimately, while at the same 
time the light above became more diffused, and of diminished biightness 
Lastly, when at 9'* 35™ the continuity of the aich is restored, it remains 
‘ of irregular undulating form,’ while fainter pencils continue to nsh from 
eiery pari, at 9^ 55™ the cloud is‘much darker,* ‘the poncillings very faint,* 
while its form is evidently becoming more regular, and at H?* 20™ it is 
nearly perfect m form, ‘ strongly defined and steady,* the poncillings having 
ceased 

“ All those circumstances struck me as so closely resembling the dis- 
tui banco of two fluids, the one superposed on the other, mutually lepulsive, but 
compelled to mingle by forces, of whose action the viv)diies!» of the pencilhngs 
seemed to indicate tho intensity, and requiring int^vals of repose to re¬ 
collect their scattered cneigies, that I cannot but conclude the luminous 
matter of an aurora to be a suponneumbent stratum, and, consequently, 
that its altitude is dependent on that of the daik mass immediately 
beneath ** 

VI On ike Anatomical and Oj)ltcal Structure of the Crystalline Lens 
of' Animals^ By Sir David Bicwstcr^ K H. L L D F.R S 

Tins important paper contains the results of the examination of the 
superficial structure and optical properties of the lenses of a great num¬ 
ber of animals and fishes, and is continuous of a paper in the Trans¬ 
ae lions for 1833, by the same author, m which tliat of cod is particularly 
examined, and compared with those of a considerable number of birds 
and fishes, and also with two of the lizards 

The general form, gcomctiically considered, is that of a surface of 
revolution, the axis of revolution coinciding with the axis of vision 
There is only one exception to this—tlie elcpliant, whose eye approaches 

• P 2 
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to the general ellipsoid of three principal axes of different dimensions 
In this case, the horizontal axis is longer thai the vertical one, and this 
longer than the axis of vision 

The following are the measures of two dillerent specimens of the 
crystalline lens — 

Longest diameter 0 700, and 0 784 

Shortest „ 0 627, „ 0 700 

Thickness „ i 0 400, ' „ 0 400 

^dtio of the diameters 1 1 125, „ 1 1 116 


Of these ellipsoids theit is a groat number approximating very 
closely to the sphere, but there do not appear to he any yet described m 
which the axis of revolution is greater than <hc other axis of the gene¬ 
rating ellipse In short, that they all approximate to oblate^ and never 
to prolate ellipsoids, the sphere being the utmost approach to that 
structure which is yet knoit^n 

Though this IS so often the case, ygt m the greater number eff animals, 
the generating cm ve is not an ellipse It has been usual to consider it like 
the lenses of art, as composed of two segments of different ellipses, 
joined together at a common face There is no doubt hut such a mode of 
viewing it may agree pretty well as to general ajyjtearante witli the 
lenses of nature, but it is altogether unlikely that such is its actual 
strui hire The curve is doubtless one of a more complicated mechanical 
lorniation, and, possibly, of very different analytical properties Still, m 
the present state of physiological science, it would be absurd to inquire 
furthc;r into this subject, and it is enough to state, that the curvature 
of the posterior part of the lens is generally less than that of the 
anterior ^ 

The eye itself is composed of a senes of thin strata, of parallel sur¬ 
faces to the outer one, that is, each lamina is generated by a similar and 
similarly-situated curve, but having a different principal parameter 

Next, as to the striated structure on the surfaces themselves, Sir 
David Brewster enters into a great number of highly-interesting re¬ 
searches In the cod, these pass round from one pole of revolution to the 
other, like the meridians on the surface of a globe, and each fibre is so 
composed, as to form a wavy or serrated outline on each side. The figure 
of thorn, when enlarged, very much resembles tlie indentations made by 
the teeth of a bevelled cog-ivhccl, if rolled along a soft surface capable 
of retaining the impressions Sir David obtains, as a probable result of 
his measures, that in the lens of. the cod, four-tenths of an inch in 
diameter, the 


Number of fibres in each lamina, or spherical coat, is 
„ teeth in each fibre 

„ „ spherical coat 

„ fibres in the lens 

„ teeth m the lens 


2,500 

12,500 

31,250,000 

5,000,000 

62,500,000,000 


or, to express the result m words, the lens of a small cod contains five 
millions of fibres, and sixty-two thousand five hundred teeth. A trans¬ 
parent lens exhibiting such a specimen of mechanism, may well excite 
our astonishment and admiration *”—Phil Trans 1833, p. 329 
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This structure appears to be universal in birds, and the most com¬ 
mon one in hshes In t^c mammalia and cetacea it has not been disco¬ 
vered at all, and in many kinds of hshes a diifercnt one is found to exist. 
In fishes, the figure of the e\e generally approaches to spherical, 
but 111 few of them are the two axes quite equal It, now, we suppose 
«i short horizontal line to be traced upon the anterior face of the lens, 
and an equal vertical one on the posterior face, each passing through the 
pole of the face on whith it is ti»iccd, then the fibres emanate from 
different points of these lines, and pass round the equator of the lens, 
till they terminate in a corresponding point of the other line diametri¬ 
cally opposite to its origin ITiese fibres, except tliose which emanate 
from the extremities of the septa^ or lines, are not wholly in the same 
plane, but pursue a winding or spiral course They are curves of double 
curvature*, which yet deviate but little from the plane to which they 
are symmetrically related * « 

This structure he found to prevail in twenty-six fishes, three qua¬ 
drupeds, and five reptiles • 

He then proceeds to desciibe the more complex structures of the 
lenses of the mammalia. Except the hare, the rabbit, and the Peramelu 
nasula^ whose structures are similar to thos6 of fishes, the sirnjdest of 
these IS—three lines, or septa, radiating from each pole, forming angles 
of 120® with each other, whilst, if all the septa were oithographically 
projected on the equator of the lens, the projections of the posterior 
septa would bisect the angles formed by those of the antenor ones, and 
vice versa, they would resemble lines drawn from the centre of a regular 
hexagon to its several angles From these the fibres radiate by^i more 
bizarre course, and finally terminate in Jhe symmetrical point of the 
opposite septum The serrated structure of these fibres was generally 
discernible The figure* of tlie posterior and anterior surfaces was 
invariably found to differ m convexity Forty-four animals were found 
in which this structure prevailed .ind one anomalous case was observed 
of a fish, the name of which was unknown, caught near the Azoies 

A fourth variety was observed in most of the cetacea examined 
The septa were iiere four, forming on each surfcfcc a rectangular cross, 
the piojections of the two crosses, as in the last case, bisecting each 
other’s angles 

A fifth is, where the second structure terminates in two braiuhes 
at light angles to each other, and making equal angles with the original 
septa, and a sixth, where the third stiucture so terminates the fibres, 
in all cases, terminating m symmefrical points of the opposite septa 

Sir David also examimd these lenses, with respect to their several 
influences upon polarized light These do not appear to show the same 
kind of regulanty that the structure might at first sight lead us to expect 
For instance, the iiare depolarized two senes of luminous sectors, the 


• Sir David Brewster, for what reason 
we know not, has called these figuws 
“ curves of contrary flexure ” This term 
had already been appropriated to designate 
a character of plane curves, whilst the 
other had been as regularly emplo;yed to 
express curves not lying in one piano 


We shouhl not have alluded to so incon¬ 
siderable an ovcrsiglit (tor such it most 
likol} 1^), except to warn his readers oi the 
trroi ot Ills phraseology, and prevent such 
1 perversion of the ust ol terms alrc idy 
and universally appropriated to distmct 
and Hpecihe purposes 
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inner sectors having the ncgaliee Aiii/cimc, like cahnrtms spar^ and the 
ouiet ^eeforx the posihre sfrnclurey like ziriifn, whilst tlio depolan/ed 
sectors giv( n hy the rabbit wore wholly negalwe, Iii the salmon, whose 
fibres liave the same anatoniital structure, the eye depolarized Ihree 
sectors of light^ the inner and outer series being negative^ and the inner 
positive* 

VII On an Artificial Substance^ reseniblir^ Shell By Leonard 

Horncry i\q , F,R,S* L. andP^ , with an cxaminalion oj the same. 

By Sir David Brewstery /../*/>, F*R*S* 

f )n going through the bleaching grounds of Messrs. Finlay and Co., 
of C«itnji(', some time ago, Mr Ilorner -v^as struck with the unusual 
appeal ance of a part of the inacliinery, which at a distance appeared to 
be of brass; but on a closer inspection he found it to be a huge circul.ir 
wood( 11 bo'^ coated with a» incrustation of a brown comp<ict substcuice, 
having a highly-polished surface, a metallic lustre in some plages, beau-* 
tifully iridescent, and when broken, exliibiting a foliated texture. 

The part of the machinery on \ihich lie observed tins deposit, is 
a large circular box (c«illed the D.ish-whcel) revolving on a honzoiilal 
axis Its purpose is to iinse the cloth in pure uater after it has been 
lioiled and &teei>od in the bleaclimg-liquors It turns at the rate of 
tM eiity-two revolutions in a iiuiiute 

The uses to which it was applied obviously intimated tho source 
where to search for the origin of the dejiosited substance The infor- 
luatioii be received was, that it was an incrustition of caibonate of 
lime, *ind he very naturally inquired, Whence tlie hrown colour and the 
inet.ilhe iitjcroous lustre^ If the substance was, as ho coiijtetured, 
analogous to shell, whence could the animal matter be derived? lie 
thus titices its probable history 

“ The eotton-cloth is brought to the bleach-field in the state in which it 
is taken liom the weaver’^ loom The first process is to steep it in waiei for 
several houis, after winch it is immersed m (icain of lime This is made in 
the following m nnier, ^fiesh-burncd Ume is slaked and jiasscd through a fnu 
sicie, and added to water in the pioportion of 38 lbs of dry lime to 1000 lbs 
of cloth The cloth is boiled in this liquor from four to six hours, the lime 
acting as an alkali, and it is used only from being considciably cheaper than 
]>otash or soda After this boiling, tho cloth is taken to the dash-wheel to be 
thoroughly cleared otthc lime, which is effected by its being tiKised^ibout for 
ten minutes m clear water in the in tenor of one of the compartments into 
which the wheel is divided Here, then, is tho source of the calcareous 
matter of the iiHrustation and we have tho^lune dissolved or suspended in 
the water m a state of extremely minute division, and from which it is depo¬ 
sited, most probably, by a partial evaporation. It is difficult to say whether 
the deposit takesj place while tho wheel is revolving^ by the water being 
broken into a kind of spray, and so presenting a greater surface for evapo¬ 
ration, 01 during the night, when the wheSl is still some of the properties, 
to be afterwards described, render the latter supposition the most probable 
But in whatever way it takes place, the opeiation is an exceedingly gradual 
one, lor the wheel had been m constant use for ten years, and the coating m 
the intonoi did not exceed ono-tciith of an indi in thickness It bad been in 
operation about two \cars befoic any pciceptible deposit showed itself in the 
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iiibidc, but it had not been ^oin^ half a year beiorc an incrustation began to 
be formed on the outside oRthe \^heel I leinaiked that the deposit was in 
greatest quantity aiound the orifice uhcrc the cloth is put in and taken out 
The deposit m the inteiior, and which coated the whole surface of the com¬ 
partment, was of a darker brown colour, and was as smooth and splendent as 
a lining of highly-polished bioiue would have been The liigh polish is no 
doubt paitly produced by ti ictioii, and I observed that it was highest on that 
pal t of the outside nearest the opening 

So far we have cak^reom^ but po animal, matter, but in going a little 
further back in the history of the process to winch the cotton had been sub¬ 
jected, before it came to the bleach-field, I discovered that animal matter 
might be contained m the incrustation I learned that the cloth hail been 
woven in power-looms, and on making inquiry as to the composition of the 
dressing or paste used to smooth and stiffen the waip before it is put into the 
liKim, I was told that in the factory from whence the cloth had come, it is 
the practice to mix glue with the whcateii flour, generally in equal pio- 
purtions by weight • 

” Wv< have thus lime and {jclalino, the same materials which are 
employed by the molluscous animal in the formation of its covering, and 
apparently in the same degree of minute division as that in which they arc 
exuded from its mantle ** 

i 

Ife then gives the chemical examination of the suhst.iiico, and 
shows very cleaily, that this substance is formed by a jirocess 'very ana¬ 
logous to that by which the shells of the mollusca are genciated 

Its optical properties are then exhibited m a letter from Sir D«ivid 
Brewster, In point of hardness it lies between calcareous spar and 
Oriental pearl on one side, and mother-of-pearl and oyster-shell on the 
other He considers that m its polarizinj^ structure this new substance 
has the same relation to calcareous spar, that mother-of^earl has to 
arragonitc 

When w e look through the substance perpendicularly to the sur¬ 
face, the candle appears surrounded by a halo of nebulous blaze, but if 
it be ever so little inclined to the axis of vision, in any azimuth, the light 
IS separated into thiee distinct parallel crescents (like the moon when 
two or three days Rid), having their concavity •towards the end of the 
plate nearest the eye In the middle one, only the flame of the candle 
appears The inner and middle crescent arc polarized iu a plane pass¬ 
ing through the direction of tlicir length, whilst tlie outer one, and 
the image of the candle itself, arc polarized in the opposite“Jiilane. 

Sir David then gives the rationale of these jihenomena, which to 
us appears perfectly satisfictory/and he deduces some conclusions of 
importance in respect to the jcolours of the different pearly substances 

IX. Geamcirtral Investigations concerning the Phenmnena o/' Terreh^^ 
inal Magnetism Second Series ^On the number of Points at 
which a Magnetic Needle j:an take a position vertical to the Earth^s 
Surface By Tlamas Stephens Davies^ Esq, F R S L,^E Royal 
Military Academy 

We have alieady given an analysis of tins paper in the Iloroi Mag- 
neticce lo our sixth number 
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X. On Voltaic Comhinaltons In a Letter to Michael Faraday^ D C L ^ 
F R S Bif J Frederic Darnell^ F R S Prqfessiyr of 

Chemistry tn Kmg\ College^ London 

XI Additional Ob&ervatio7i& on Voltaic iJomhtnahons^ in a letter from 
the same to the same 

The object of these pcipeis is to describe a method of constnicting 
a batteiy, whose action should be iiniform —an object of paiamount 
importance in aK resesirches concerning the laws of voltaic action In 
accomplishing this, Professor Darnell has been altogcthei successful, and 
we trust the apparatus thus put into our hands will soon lead to some 
definite results, from which a mathematical theory will be ultimately 
educed The papers do not admit of abridgment, nor of an effective ana¬ 
lysis, without employing figures, and, indeed, all whom it, from their 
studies, IS calculated to interest, will make a point of reading it for 
themselves 

r 

XIII On the At lion Light vpou Plants^ and of Plants upon the 
Atmosjdiere liy Charles Dauheny^ M D, F R S, Prtyfessor of 
Chemistry in the University of Oxford* 

It was a wise course pursued by the College of Physicians in the case of 
Dr Daubeny, to grant him a pluiaJity of offices—^professor of botany, 
when he was already professor of chemistry It was solicited, wc 
believe, in order to be able to carry on the researches, of which we have 
here tli,e first fruits, and granted for the sole purpose of effecting a 
senes of experiments, which under other circumstances could never have 
been perfom^ed * 

Perhaps, upon the whole, there is nothing very surpnsing in these 
results to the lovers of mere novelty, and the “ hunters of wonderment ” 
Oftentimes we are led to infer, from incomplete evidence, certain con¬ 
clusions which arc really true, and we are therefore too apt to under¬ 
value the labours of him who demonstrates that truth to us conclusively. 
It would, however, bo easy to show that opinions apparently as well 
founded as these w^ere, have yet been found utterly false, and for any¬ 
thing we knew to the coiitrarj, before the experiments detailed in this 
paper, these might have been fallacies as egregious as many others which 
are now exploded We trust, however, that Di Daubeny will follow 
up these inquiries wifh his own characteristic ardour, and complete the 
experimental discussion of the relation between the chemical and physiolo¬ 
gical action of plants in combination with those agencies which have any 
influence upon them 

We can here only give his own synoptical table of the “ scheme of 
experiments,” and refer our readers for the details to^the elaborate dis¬ 
sertation itself 
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SCHEME OF EXPERIMENTS 
Part I — On the Action op Light upon Plants 


I Solar light 
A diroct 


Immersed m water 


In causing the leaves 
to omit o\^g( n, and 
to decompose cor- 
homc acfd 


yn atmospheric am 

3 Tomaintamtheirir-1 Tried with tho Simsitive Plant (^Mimosa 

ntdlnlity pudtea) 

4 To exhale water by) Tried with Vines, Dahhas, Hcliantliuses, 

the ir leaves f Lavatera arborea, Ac 

5 To absorb the samel Tried with plants oi Ilehanthu^ annum, Sa~ 

b} their roots * f gittaria sagitUfolm, Virtes, &c 

{t. a 1 xi.'i Tried with the Geranium, Myrtle, and 

B l>oljpod.ain,8ofora8roKttra,it8rela. 

n.fl«cted 1 *'“1* f \ t.v/ nfluon<4 m uwsmg «.c ™on 

[ intlicabovoporticuIatBj *> 

IT Artificial hght, obtained A fioni lamps Tried by Professor Decandolie. 

B from incandescent lime. Tried by myself, but no 
influence detected 

Part II,— On the Action op Plants upon the Atmosphere. 

Muximum lu- 

t rt.nie p(>r CBiit 
of oxygou 

• f'CuprcssuEf. 2 

i Cedrus 3 

I Syrxnga vulgana 8 7^ 

/Of plants without)i?'**** ** 

flowere Mid aittiSP‘-'a>T;»'““« 2-00 

fl Durmefiuewoa-I leaves alone, tjz 5®® 

in - 4 . *57® 1 , Crobsula, 2 sp 0 OD 

I Proportwnbo. ther and mJ Mosembiyaiithunma8-40 

tw^n fte of. bright sun- ^Dahlia 3-00 

fccte attobu-J Bbuie. Ofplantswithfloworef Dahlia 3 IS 

tabic to their ^nd leaves inehanthus 1-00 

the night and 3 per cent 

durmgtheday f .11 Geranium, Myrtle, Fern, as noticed above 


Tried with 1 Brassicaole^ 
racea, 2 Saltcomia her- 
batea, 3 Fuewi diqtta- 
tm, 4 Tmsilagohyhn- 
da, 5 Cochleana Armo- 
mcifl, G Mentha vtri- 
dts, 7 Jihemn rhapon- 
Hciyn, 8 Alhvm um- 
num, and several spe- 
(los of Gramtnea 
Tried with Gcrauiums. 


Simsitive Plant {Mtmosa 


by 1 Tried with Vines, Dahhas, Hcliantliuses, 
f Lavatera arborea, Ac 


B diffused or 
reflected 


I Proportion be¬ 
tween the ef¬ 
fects attribu¬ 
table to their 
action during 
the night and 
durmgtheday 


1 During fine wea¬ 
ther, and 111 
bright sun- 
shme. 


fused hght 


II Pro^iortion between the car-| 

borne acid absorbed and oxy-j 
gen evolved | 

III Greatest amount of oxygen 

that can be added to the air of 
a jar by the influence of a 
plant. • 


IV At what stage m the scale 
of vegetable life the fimction 
of punfymg air stops 


My experiments show tlftit when plants are con¬ 
fined th(‘ former is always greatest at first, fiut 
this may not continue to be the case after a cer¬ 
tain mterval 

My experiments show that at least 18 per cent of 
*’ oxygen may be so added 

Probably where there cease to be leaves —I have 
fihown that it exists in dicotyledonous and mono- 
cotyledonous,* m evergreins and deciduous, m 
terrestrial and aquatu plants, in tlie green parte of 
succulents, as well aa m ordinary leaves, m Algro 
and m Ferns as well as m phanerogamous families 
Prof Marcet has shown that it does not take place 
- in Fungu 
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XIV Researches on the Integral Calculus^ Tcffl I H F Talboty 
Esq y F Jl S 

On tlie ulterior object of tlicse rcscdrclies, we cannot pretend to offer a 
conjecture, but so far as they at present extend, they are full of 
interest We are not, however, ivithout hope that a course of new 
inquiries is here opened, i\hich i>iU m the end lead to the solutions of 
various physico-mathcniatical problems winch hgive resisted the united 
efforts of all geometers who have hitjierto attempted them 

It IS familiarly known tliat every problem which natural philosophy 
presents to the mathematician is xdtimately, and without much diihculty, 
reduced either to the solution of an equation, or to a series of integra¬ 
tions So far as “ algebraic equations*' are concerned, this difficulty has 
been entirely removed by living geometers, Homer and Sturm In the 
case of transcendental equations, no general method of direct solution is 
known, but the rule of Double Position is found in most cases to be 
effective,—^though the immense labour# which it requires is often too 
great to admit of its application to the cases which present themselves 
Much, therefore, remains to be done, and most probably the ultimate 
method of solution of such problems that ^ill be arrived at is, the inven¬ 
tion of methods of developemciit in rapidly converging senes, a few of 
whose terms may be token as a sufficient approximation to the sum of 
the whole 

The differentiation of a function can, in general, be easily effected— 
as is the case with all direct mathematical processes, but the differential 
expression itself that is given, whether taken at hazard, or resulting 
from the expression, m mathematical symbols, of a physical hypothesis, 
may not be sffch as could have’resulted from any direct differentiation 
In such case, wc may infer at once that its integral cannot be exhibited 
Such an expression can, however, always be integrated if conjoined with 
some other expression of a more or less complicated character. But this 
does not alter the state of the difficulty, except the expression tlius 
added to the given one does itself admit cither of immediate integration 
or of a similar reduction into an integrablc part and another which is 
similarly reducible, so that by continuing this process wc at last arrive at 
an expression which is wholly integrahle 

Of couise it is difficult to say, beforehand, what expressions are 
iTitcgrable, since an affirmation of that nature would imply acknowledge 
of the differentials ot every possible expression to be present *to tlie 
mind,—a supposition that would be perfectly absurd There is, indeed, 
a test, whether an cxj)ression of several variables be an exact integral or 
not, but this does not apply to the case of a single variable, and even m 
tbc cases to which it does apply, its application is sometimes very dif¬ 
ficult, from the different forms under which its results are exhibited 
What IS still worse, when the integratii^ factor is found, we have still 
scaiccly any clue funushed by it to the ultimate solution of the differen¬ 
tial equation 

As to the method of integration by scues, that is, by developing 
the function attached to dx m senes, though by different artifices ren- 
deied available to a great number of actual problems, it is not m a 
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gcncial condition to be adapted to the ^ants of the inquirer, inasmuch 
as the instances are vefy few in aaIucIi the scries is sufficiently comer- 
gent to be calculated m numbeis, and in no case does it fuiiush any 
iiiatcrial assistance m judging of the general character of the phenomenon 
It is intended to express, or of the analytical nature of the function itself 
A great number of physical problems, viewed merely us such, are 
sufficiently solved if wo can ascertain the value of the mtegral, when 
taken between certain limiting yalucs of the variable This has given 
rise to the calculus of de/inile tnlf^rah. This method, however, as a 
mathematical process, is still in its infancy, though some specimens, 
given by Mr Murphy in the Camhi idge Tran sactionsy of attempts at a 
general method, lead us to hope that it may yet he rendered more per¬ 
fect and effective than it at first seemed capable of becoming 

The inquiry respecting the algebraic expression of the values of 
integrals between given limits—or rather requiring the second limit to 
be fbuiid, the first being given—originated with Fagnain, about 1734 
He published, in 1715, in the Giornale de Leticiah d'/Za/m, a solution of 
the problem—given the equation of the parabolio curve a?" z= y (where 
n is 3, C h h. or and an arc of it, to find another arc of it, so that 
their difference may be rectifiable” Again, in 1719, he jmhlished a 
variety of important thcort ms respecting the ellipse, hyperbola, and lejn- 
niscate, m wliuli he showed how to find two arcs whoso difference 
should be a straight hue This gave rise to a more extended inquiry 

, The expression - does not admit of an 

^ Va 4- 4* yj? 4- 4- 

exact integral directly obtainable by any known means; but Euler 
showed that by taking another function m y similar to this in its form, 
and identical in its constants, the sum or dii^erence of th^ two might be 
integrated m an algebraic form Many important consequences followed 
from this result, and many attempts to extend the method to other forms 
of the radical, and to a greater number of terms, have been made by 
subsequent mathematicians In 1792, Legendre read to the Prcntli 
Academie a memoir’^ whose object was to classify and arrange the elliptic 
integrals ivhich were implicitly contained in Euler’s solution He sub¬ 
sequently expanded this paper, and published these extended researches 
111 a work entitled Excrcites dii Calcul Integral^ in three vols , quarto. 
Pans, 1811 • His tables are peculiarly valuable 

JPutbiig R = a" 4- 4- (w being any whole number), 

and P a function of the same form, a”* + o, ar*”—^ . the lamented 

Abel of Christiana, published in 1828, gave an expression for the sum of 

/"P dx 

a senes of iiitograls of the form J The steps by which he 

arnved at his formula were never published 

In 1834, Poisson, m a paper published in CrclFs Berlin Journal^ has 
considered, several forms of ^ch integrals, which are not cHimprchcndcd 


* In 1809 , a translation of this valu¬ 
able memoir was prmted m Ltyboum’s 
Mathemaitcal lieposiiory^ and it is morc- 
ever remarkable os coiitaiiiiiig the fust 
introductiou of the notation and termmo- 


logy of the differential calculus into English 
books. This was at least ten years prior 
to its introduction mto tho Cambridge 
works. 
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HI Abers theorem, and it hence appears that ^this celebrated result is 
not given in all the generality of which it is susceptible 

This is the state in which Mr Talbot found the problem,—^that is, 
when he came to examine what had been done by others, though he had 
obtained Ins chief results, and was in possession of his general method 
seveial years before Abel's theorem was made public 'Tlie problem 
which he here proposes to solve is —“ To find the sum of a senes of 
such integrals as f ^(K)dx, n being apy entire p'llynominal, and any 
function whatever** 

The history illustrated by examples which he gives of his own 
progress in these researches, is highly judicious and instinctive It is, 
however, impossible to give a eoudt*nsed and intelligible account of his 
plot esses within the limits of this IVlagazme noi, till the whole series is 
before us, would it be possible to do the method that full justice winch 
it very obviously demands 'JVo methods of pioeeeding have already 
been developed,—the one of w^hith is founded on a ^‘change of the 
conditions,” shown to be necessary in Hie other for the solution of the 
problem in all its geneiality The whole process is founded on the 
method of “integrating by parts,” a senes of symmetrical functions 
of the assumed vanables Yet we would not have our reailers think, 
because its first pnnciples are known ones, that its results have ever 
been anticipated, or its current processes ever employed before 

This paper terminates the part, and we would earnestly recommend 
its attentive perusal to every mathematician who feels interested in the 
progress of his science We may state, moreover, that it is not a difli- 
45 ult papes* to read There is none of the quackery of new sjrmbology, or of 
the mystified and unsatisfactory reasonings which so much disgrace too 
many of “ the most learned” mathematical papers of the present day, to 
be found in this, and no acquaintance with other writers, beyond the 
mere elementary ones, is required to enable the reader to comprehend 
it fully 


ON THE SIGNS OF MULTIPLICATION, 

DIVISION, Etc 

In oui fifth number, (ifol i, p 291,) we oflFered a conjecture ^respecting 
the origin of the signs + and — Singj then, the writer has received 
from a fnend, the most eminent mathematical antiquary of the present 
age, and a distinguished professor m the University of Oxford, another 
conjectural mode of denving these symbols An extract from Ins letter 
IS placed below, and we proceed to lay before our readers the best in¬ 
formation that is possessed respecting a few others 

The Symbol of Multiplication^ X 5 was first used by Oughtred, and he 
prefaces its introduction simply with the remark*^—“Multiplicatio 
spectosa connectit utramque magmtudinem propositam cum nota tn vel 
X , vel plcrumque absque nota, si magnitudinis unica liteia Et si 
Mgna Sint similia, producta magmtudo ent affirmata sin diversa negata 
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EiFertur autcm perm.*” It probably was iised as a variation of the 
form of the symbol the operation^ of multiplying being merely a 
substitution for that of addition, in the case where all the numbers to 
be added arc equal to one another We had, indeed, before we were 
aware of this passage, imagined it to be a contracted representation of 
the hand-iu-hand,” and to designate perfect union or amalgamation 
That passage, however, does not seem compatible with such an hypo¬ 
thesis , as in such casq, some remark on the subject would in all pro¬ 
bability have been made to point out the views by wjncli he was led to 
it, and to enforce its adoption by otheis 

The Symbol of Division^ —, is merely a contracted mode of designating 
the j)o\itions of the divisor and dividend in the old IttJiaii modi' of 
operating It was employed in the first place to concinitrate the mattei 
on a printed page, as it requires two lines to express it fractionally, and 
only one to express it by means of this interposed symbol t 

Tne Sign of Equality^ in present fonn^ =, was first employed by 
Jlecorde He gives his reason thus —“ and to avoid the tediouse repeti¬ 
tion of these woordcs is equalle to I will sette as I often doe m woorke 
use, a pairc of paralleles or gemowe Imes of one lengthe, thus, =, 
because noe two thynges can be moore equalle ”—WheiUstone of Wit it, 
p 105 Harriot, also, apparently used it, without any knowledge of 
Recorde having done so before him —/Irs Praxis Analqttca^ p 10 

Before this time, and for a long penod subsequently on the conti¬ 
nent, the symbol of equality, was oc , or Do, winch is very evidently the 
imtial diphthong of cequalis t « 

The Symbols of Greater and Less^ \iz > and <, vrere invented by 
Hamot, and first appeared in Warner's publication of the Ars Praxis 
Analyticcp^ some years after the death of that extraordinary man$ See 
that work, p 10 They are \ery appropriate, the point being in both 
cases directed towards the less quantity, and the opening tow^ards the 
greater The sign of inequality, without asignmg which is the greater, 
viz , , is of modern date, and we are not ^ite certain who was the 

first to use it It is merely the sign of equality, crossed out ” Girard 
used ff and § for greater and less, or for > and < 

As a conjecture respecting the symbol kJI placed between two 
quantities to signify their difference without asaigniiig which was the 
greater, vso have heard a very eminent scientific •gentleman express his 
opinion that it is the letter s, employed as the initial of subtrahere but 
we rather inclme to think it a modification of the manuscript d Of 
this the reader may easily satisfy himself by writing the small d with the 


* Clavis Mathemaiica^ p 10, Edit 
Qumta, 1698. , 

t A very ample account of the history 
of aritlimetical operations may be«ceii in 
Leslie's Philosophy of Arithmetic^ or m 
Peacock’s Anthmetic m the Encyolop 
Metropol 

X A mark very similar to this has been 
employed to designate mjinity^ (see last 
paragraph,) and precisely the same form 


IS used even by writers of our own time, 
as a mark of general proportion,” and 
IS synonymous witli, “varies as” This 
use of it, probably, onginatid in some 
fanciful “flourish” earned through tho 
four points oi or —, wluch ore virtually 
used to signify the same relation 

§ Two gnat questions in scuntific his¬ 
tory have hocn recently set at rest, iii 
ivhich the name of Harriot stands con- 
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looped top, and readily trace it through its natuidl gradations mto <j ). 
It might, possibly, have been from the Greek iMS as it did not make 
its appearance till the Greek alphabet had become familiar to mathema¬ 
ticians. Of course, the d would be used as the initial of the word 
diJcrenUa 

Albert Girard employed Recorders sign of equality, =, for the same 
purpose, and it is just possible that c/) might have been derived from 
this, especially if ive suppose that the MS waig of writing the symbol 

which IS printed s=: was continuous*like our letter It would 


then easily be rounded into 



or 



The Symbol of a Roof^ Vj is a slight modification of the old manu¬ 
script r, the initial of radix. The numbers designating tvhaf root w ore 
placid over it, in the earliest MSS, where it occurs precisely as m the 
present day. 

The Symbol of hifimly^ viz. 00, is* probably a rude sketch of the 
serpent’s folds, the serpent being the familiar emblem of eternity, oi 
endlessness, amongst the ancients The more appiopiiato symbol (the 
more appropriate, because indicating the ongin of its occurrence in all 
algebraic researches,) was first used instead of oc, by the late IJaron 
Fourier, and is now generally employed by mathematicians ^ 

Sepi , 183G. 


Note alluded to in the be^i^nnmg of this Paper 

. . . “It agrees perfectly with the gewemZ \iew whuh I ha\e long 

taken ot the subject I differ a little from you, howe\er, in the detail I 
flunk you will Hnd, upon a second examination, that the line above the 
letters is used, not lor the vowel connected with the m and n, hut for those 
\cry letters themselves. Die^ for example, is diemy and tdiu is tantum 
This strengthens the application of the view, for heio we have the symbol 
itself expressly tor the first letter of mmus 

“ The hypothesis which I liad framed to myself for the other symbol, 
was, I own, what appears to have an advantage over yours. I consider it also 
the first letter of the word which it had to express,—not ‘c/,* but * plus^ 
My bieps analogous to yours were 

i» * t 

Believe me, &c ” 




spicuous, by Professor Kigaud, of Oxford. 
The first, tliat Galileo had tlie priority of 
Harriot m the discovery of Jupiter's 
satellites; and the second, that Harriot, 
contrary to the bold aud imi^ianautcd as- 
sertioiiM of Hoiitucla and other contmeiital 
historians, did fully understand the nature 
and management of the imaginary sj mho] of 
the roots of equations. See the supplement 
to the works of Bradley, whero htho- 



• We may remark hero, that this pro¬ 
perty of the cipher, it bemg the reciprocal 
of uihnity, was well understood by the 
Indian* algtbraists, as is well established 
by Mr Colebrooke, m his valuable and ola* 
borate work on the Hmdoo ma^ematical 
science. 
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II 

Practical Application op Geology. 

But what is the use of Geology^ This is a question which wc have 
often heard asked, and to which t^c querists generally reply in the same 
breath, hy denouncing it as a visionqry speculation, or, at the best, labo¬ 
rious idleness, productive of no practical results On this point we are 
prepared to join issue with these objectors, and to vindicate the utility of 
our science 

In enumerating the advantages to bo denved from it, we shall begin 
with its economical importance, because the majonty of mankind is com¬ 
posed of thoS€* who refer all things to this sUndard And here wo must 
confess that, as regards utility, as well as the loftiness of their specula¬ 
tions, geologists must be contented to yield the first place to Astronomy 
We pretend not to guide the sailor across the deep, and to enable him, 
by measunng the distance of the moon from some of the fixed stars, to 
.iscertaiii, within five miles, his situation on the pathless ocean, after lie 
has been months without seeing land, but, upon our own clement, the 
land, we can confer upon mankind benefits of no mean order. Wc can 
assist the firmer to fertilize the surface of the earth, so that two blades 
of grass shall grow where one grew before, and wc can impart system to 
the labours of the miner, so that, no longer groping his way iii the dark, 
or trusting to dreams, to omens, and the divining-rod, he may pposccutc, 
with confidence, and with an approach to certainty, those costly opera¬ 
tions which are necessary in order to extract from the earth*the treasures 
which have there been stored up for our use. These treasures exist in 
sufficient abundance to afford a rich reward to our toils, and, at the same 
time, they have wisely and beneficently been rendered sufficiently 
difficult of access, to stimulate industiy, and call forth all our energies. 

The mineral wealth of the earth has not been distributed through it 
at random, but each formation, as geologists call a group of strat^ is, 
over extensive areas at least, the peculiar receptacle of certain minerals. 
Thus, tin IS found only in granitic districts, and copper is most abundant 
in those and the adjoining schistose rocks. That thick formation of lime¬ 
stone, to w^ich the name of Carboniferous has heqp given, because the 
groat body of the coal-measures rest upon it, is, in ^^igland, the chief 
depository of lead These metals; with silver, and some others, occur in 
veips, traversing the strata. Gold, on the contrary, is rarely met with in 
veins, but is disseminated in small quantities through those rocks in 
which it occurs, and the principal supplies of it ore denved from alluvial 
gravel, which has resulted from the destruction of those rocks Platinum 
and diamonds are likewise found in alluyial gravel Iron, to which the nomo 
of precious might with more propnety be applied than to gold or silver, 
occurs m the greatest abundance intctstratified with coal, so that, by an 
admirable arrangement of Providence, the bulky ore of this useful metal 
is found m juxtaposition with the fuel and the limestone necessary for 
its reduction to the metallic state. 



224 


A POPULAR COURSE OF GEOLOGY 


In the present state of our knowledge, it is too much to affirm that 
these general rules prevail over the whole eartlH, but they hold good over 
extensive portions of the earth's surface, though, even within those areas, 
there are exceptions to the rule, and the study of the rule and the 
exception is alike proEtable 

Let us take, for example, the case of coal Though raised from 
great depths below the surface, coal is veget<ible matter, accumulated 
during tlie earlier ages of the world, so that we are warming our houses, 
and lighting our streets, and spinning our cotton, and propelling our 
steam-vessels, and we may be shot dloiig a railway at the late of sixty 
mik s an hour, by means of fuel den ved from the wreck of forests that 
fiourislicd mynads, peihaps, of years before the existence of the human 
race 

Deposits of vcgetiible matter occur m formations of all ages, but 
they occur only in thin sciuns, and in small quantities The great coal- 
deposit lies between two foniiiations known by the names of the old and 
the new led sand-stones, closely resembling each other in miuc'Aal com¬ 
position, though very diftereut iii thc^ zoological characters A few 
years «igo wc should liave said that this carboniferous limestone was tlie 
base of the coal-measures, but Piofcssor Sedgwick has shown that in the 
range of this formation towards the North of England it becomes a com-, 
plex deposit, containing beds of shale and sand-stone, with seams of coal, 
which on the holders of Scotland arc so Liigcly developed as to be worked 
for the supply of the metropolis It may, therefore, be said, that the 
great mass of bituminous coal, capable of being profitably worked, lies 
above t^e old and below the new red sand-stone The coal-fields of 
Brora, in Scotland, and of Whitby, in Yorkshire, can scarcely be called 
exceptions, though they are situated in a newer group of rocks, called the 
oofitic For they afford an mfenor kind of non-bituminous coal, worked 
only to supply a local demand 

In commumcating these facts we are obliged to anticipate the know¬ 
ledge of our readers as to the order in which the strata succeed each 
other,— 

Tilings by picir names wo call, though yet unnamed, 

and therefore, perhapii, they can scarcely perceive the full import of these 
remarks In that case, we must request them to return to the sulqect 
when they shall liave become fiimdiar with the names of the formations, 
and with their older of superposition 

Now, the practical results to be derived from a knowledge*of this 
geneml rule and j^ta exceptions are these That searches for coal ought 
only to he undertaken with the greatest caution, and under peculiar cir¬ 
cumstances, lu strata beyond the limits of the regular coal-strata, but 
that in certain situations, where dislocations of the strata have brought to 
the surface portions of these anomalous coal-measures, ^iid when the cajt^ 
boBRceous matt^V is seen tn force^ the working of them sometimes 
be attended with success in districts nrhicL are ill supplied^mth coal from 
the coal-measures properly so called. The same remark applies to the 
ligmte, or wood-coal, of tlie tertiary strata, which is wood partially carbon¬ 
ized, affording a very inferior fuel, which would nc\er be used w^hcre the 
produce of the coal-fields of Newcastle, or Staffordsiiire, oi South Wales, 
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Uould be easily obtained In England, which is so abundantly supplied 
wi^ coal of the best descript^n, lignite occurs but sparingly, but on 
the Continent it is sometimes largely derelopcd, and extensively 
worked* 

Copper IS not generally met with m strata inoie recent than the old 
red sand-stone, but theie are m England some exceptions to this rule — 
the celebrated Ecton mme,*^in StafTordshire, and the LLindidno, or Ormc’s 
Head mine, in Caemarv^inslure, bqpig situated in the carboniferous lime¬ 
stone On the Continent, the ore of^this metal is ^\orke«l in a formation 
even still more recent, the coppcr-slate of Thuringia being a portion of 
the new red sand-stone senes The advantages to be derived by the 
practical miner from a knowledge of these facts are obvious On the 
one hand, the general rule will prevent a w«istc of capital m fruitless 
searches for certain minerals in strata ^\here they rarely occur, and on 
the other hand, the exceptions will prevent ^fiat slavish adheronce to the 
goneial rule which Mould prohibit all attempts to work them in those 
strata, wh^n the indications are in other i aspects fii"i curable, and Geology 
furnishes us with means for discriminating the different stiata, and 
teaches us their order of succession, so that having ascertained to what 
part of the senes a given rock belongs, mc know what other rocks vve 
may expect to find above and below it 

Mineral veins, again, are not equally productive through all parts of 
their course, but masses, or “ bunches,” as they arc called, of ore, are 
locally distributed through the vein, being connected by thin strings of 
ore, or by barren portions of the vein-stone, which are only useful as 
guiding the miner to the richer deposits IJis object, therefore, is to 
arrive at the productive portions of the vein with the expenditure of the 
least possible labour, on barren giound, and this object he attains by 
observing the ciicumstances under which those hum lies occur m those 
particular veins on which he is employed, till, by lepeated observations, 
be discovers the laws which they follow^ and knows those parts of a vein 
which are likely to he most productive But thesi* laws are not the same 
mall mineral districts If, therefoie, w’o remove from any one of our 
most celebrated uimng^-counties one of its mosif experienced piactieal 
miners, and if we place him in another, where different law s prevail, for 
the distribution of ore in veins, and where, though mineials may be 
abundant, those laws arc not yet known by experience, because no mines 
have yet been worked, all his practical knowlr dge acquired from ohseiva- 
tions ID his nalive distiict will avail him nothing, perhaps will become 
absolutely injurious, because it w^ill he likely to prevent liis jiaying atten¬ 
tion to the suggestions of those who have studic^d mineral veins on a more 
general scale This study, forms one department of Geology, and the 
mine-agent who possesses most of it is most likely to conduct mining- 
operations with success A per«on of this kind is too often branded by 
the Ignorant with the epithet, “^theoretical,” whereas, he is m fact the 
really practical man, because he concentrates and combines in himself the 
knowledge derived from the ohseivations of aU practical miners in every 
part of the world 

We cannot quit this subject, without expressing astonishment that 
Great Britain, which owes so much of its greatness to its mineral nohes, 
VoL II Q y 
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and where so much property is embarked in mining-speculations, should 
have been so long without estdblishmei^ts lil^e the Ecoles des Mines of 
the Continent, in which supenntendents of mines and working miners 
might be mstnictcd, at a trifling expense, in the rudiments of Geology, 
Mineralogy, Chemistry, and other branches of science immediately con¬ 
nected with their occupation It is to be hoped that the British Associa¬ 
tion for the Advancement of Science will turn their attention to this 
subject, and force it upon the notice yf the gove^inent, for nothing will 
tend so much to the advancement qf science as the umon of practical and 
scientific knowledge in the same individuals In the depths of the mme, 
which philosopliers only visit occasionally, phenomena of the utmost im- 
porttincc foi the elucidation of those hidden laws of nature which they 
arc investigating are daily passing unnoticed before the eyes of working 
mineis When they shall have become imbued with such a portion of 
scientific knoi^ledge as will be useful to them in their vocation, and with 
that love and respect for science wliicli this knowledge* will engender, 
these phenomena will aiTOst their attention, and though tlicj^may not 
themselves be capable of generalizing from them, they mil not fail to 
bring them undei the notice of those who have the ability to do so 

The benefits i\hicli Geology can confer on agriculture are neither 
few nor trifling Oui limits >\ill not pcnnit us to point out m detail how 
the nature of a soil depends on that of the rocks fiom the disintegration 
of nliicli it was derived, nor to show how paiticular plants afifect par¬ 
ticular soils, m which, in a state of nature, they exclusively flourish, and 
in which they floujisli most in a state of cultivation, so that by consulting 
a good»geological map, of a given district, we may predict, before we 
enter it, the species of crops which mil bo found most extensively 
cultivated there, and which Experience has proved to be best adapted 
to it 

A due mixtuie of the earths m a soil is essential to its fertility 
The most productive districts of England have been made so by miture, 
and owe ibeir fertility to this mixture, and it is by copying nature that 
we must pioceed in our eiideivouis to impiove those that arc barren 
Neitlicr pure clay, sand, noi chalk, afford pioductive soils Those are 
the best which contain a mixtuio of the three earths, silica, alumina, and 
lime, with a portion of docom])Osed animal and vegetable matter These 
aie the soils, so much coveted by the farmer, which will bear repeated 
cropping mthout manure T^ e piincipal ends proposed in agricultural 
improvement are, to^-endcr wet soils dry, and dry soils sufhAentiy moist, 
to render adhesive soils loose, and loose soils sufficiently adhesive, and 
the proportion in which the earths above mentioned should be mixed for 
these ends must depend upon the climate and the substratum Alumi¬ 
nous, or clayey, soils retain too much moisture, and siliceous, or sandy, 
soils part with it too rapidly^ and a soil, good in itself, may be rendered 
unproductive by resting on too retentive or too porous a substratum* 
Draining oS: imgation are in such cases the remedy When one of the 
earths prevaills in a soil to the exclusion of the others, great improvement 
may be effected by the addition of that which is deficient, and it is asto- 
mshing, as M Dc la Beche has remarked, that the supenor fertility 
observable along the Ime of junction of two rocks, occasioned by the mix- 
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tttre of their component p|.rts, has not oftener induced agricultunsfs to 
have recourse to various artihcial mixtures of the materials of rocks 
which are adjacent to each other, cither as regards the surface, or depth 
below the surface There are districts in which such mixtures have been 
practised with the greatest success^ but, m general, farmers roly too 
exclusively on farm-yard manure Clay, sand, and limestone, are, never¬ 
theless, mineral manures of the greatest value, and have changed the 
face of whole districts that were befiire corni>aratively barren By such 
mixtures the constitution of the soil#has been improved,—causing the 
animal and vegetable manure afterwards applied to be more efficacious 
The clayey lands of Essex have been greatly improved by the use of 
chalk This acts upon the land m several ways It decomposes any 
free acids, and some acids m combination, naturally existing in the soil, 
and which are prejudicial to vegetation, and it acts mechanically, by 
rendenng the soil more pervious to moistuic, and affording greater 
facilities for the roots of plants to expand- Wlien clialk is not at hand, 
a dressing of s.md or fine gravel will produce some of these icsults, par¬ 
ticularly if it contains calcareous matter, in the shape of fiagments of 
limestone or broken shells Clay, again, is equally efficacious on sandy 
soils, by increasing the power of the soil to retain moisture, and by 
enabling the roots to maintain themselves fiimly in the ground 

In Norfolk and Suffolk, vast tracts of land, which weie before inca¬ 
pable of hearing corn, have, by the application of clay, been made to 
produce good crops of wlioat, barley, clover, and turnips Thus a greater 
niiinber of cattle are kept upon a given aiCM, and the quantity of animal 
and vegetalile matter returned to the soil is proportlonably inrte.ised 
Iho mineral manures arc% in general, too mucli neglected, with the 
exception of lime (the injudicious use of w^uch too often runs into the 
abuse), and e\enin thoS( distruts where tiny are applied, they are fre¬ 
quently brought fiom a distance, when, though not visible on the surface, 
they exist at a small depth below it, sometimes under the very field foi 
the improvement of which they arc required Now, who, we would ask, 
is most hl^Iy to discover them,—he who ncvei looks deeper into the 
earth than the hott im of his ditches, or he who studies the position of 
rocks, With respect to each other, and for this purpose examines every 
natural section by which they are exposed to view in cliffs and ravines, 
and every artificial section laid open by mines, wells, and other exca¬ 
vations 


1 



Let AB in the annexed diagram (fig 1 ) represent the surface of a 
district composed, like some of the eastern parts of England, of strata of 
sand, clay, and gravel, resting upon chalk, all the strata having a slight 



228 


A POPULAR COURSE OF GEOLOGY 


inclination to the eastward, or towards « a fapier cultiratin^ the sandj 
soil at //, knows, for lie ohscrves it in ridin^y to market, thiit at a certain 
distance from his owm farm lie shall cioss a tract of clay, ft, and that, 
after leaving that, he shall meet with sand and giavel again at r, and 
that at d he shall quit thf ])laiii and reach hills of chalk But he does 
not know, and he would probably laugh at the person who eommunieattd 
the information, that all the strata ft, r, and d, arc to Ix' found under 
his own land at a, at a depth proptytioned to#the thickness and iiieli- 
nation of thc-tstrata, so that a ^<'<1 wliieh, in one part of an estate 
will he at a ronsidcrahle depth, may rise in another very noai the sui- 
fare But these aie points to the deterrnin ition of whifh the geologist 
applies himself and having aseertained, horn the natuie of the einheddid 
fossils, that the stiatum, o, is the (rag, ind ft the fjondon day,—^lio 
knows that hy proeec'dnig in a direction tontiaiy to ihit in wdiieh thf 
strata dip, he shall imet with the sands and giavels of the plastic cliy, 
as Mcll as with the chalk using siu'cessively to th<* sui’faee 

A knowledge of the stritifieation of a country willTilso prove 
vain ihlc to thos(* (‘iig iged in agricultural iniproveinents, by (‘iiahlnig 
them to diaiii tilt ir land more tfftttiially and it h ss expense, than h) 
the oidinary methods A good soil, as was hefoie ohsmed, nny he 
rendf led unprodiutne by levtiiig on a lud of day, which holds up the 
water, and tin le ni.iy he a porous bed again beneath the day Now, if 
tin' thidciuss ol tin day is not too groat, such land may be heed from 
(xeessne moisture by pcifoiating the bed of da}, and leading the surfaco- 
Wiiter into the perfoiations 

The dip Ol indiiiatioii, and also the ‘daulis” oi dislocations of the 
Ktiata of tin distin t, ought to he studied with the same'view These 
faults arc fissure's which tlav^rse the strata, and produce two opposite 
effects with 1 C spent to di iiinge, aeconlmg to the nature of the* suh- 
stanct's with which th(‘A au filled Some times they are pervious to 
watei, and them (lK*y ait is iiatiii.il ni.iin dr.iins, into which suhordinate 
di.inis m.i> he turned In otlui c iscs they,ire filled with d.ay, aiid then 
the> let as iiiuiiial d.iins, holding up the water in the shati to a higher 
hvd on one side of tin fault than on tlu othei A fault so filled is 
often traceable on the sui*fa<'e by the land-siiruigs which hie.ik out 
along its course, ansiiig tioni the jxnf-up watei stiuggling to escape 
win level there is the h.ist icsi^tiine, and eases will oceui in wlndi, hy 
piercing through tin f lult lent iii iv he given to the watei winch before 
huist out at seven.al stnalier openings, and the land ma} tlihs he I iid 
dry at a eheapei rate than h> contending with each spiiiig mdnidiially 
This water, which w is injurious iii one pl.ioc, will sometimes be m sufh- 
e lent epiantity, whtm thus eolle^ctcd into one diannel, to improie anothei 
pait of the estate, b} heiiig employed in irrig itioii, or hy being made' 
to drive an overshot wheel Artesian wells have he^en bored to obtain a 
supply of w’ater for both these purposes 

The natuie of a country is sometimes such that it is destitute of 
rivers and snrface-spnngs, and then tlie population are dependent foi a 
supply of water upon tliat which can be obtained hy moans of very deep 
wells, or upon that which fills from the atinospheie, and is collected in 
ponds or tanks The water denied from the former souiee is obtained 
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at a gif^at expense, that 'jieiived from tlie latter is by no moans wholc- 
♦*01110, and IS liable to f. 5 l m diy summers In such seasons, no have 
soon the population of an (xtonsive paiish almost lighting foi the gieen 
unwholesonio uater of a muddy pond, and cases have occurred, m 
Minch it has been necessary to drive the c.it<le so far to drink, that by 
the time they returned, they M^eic as thiisty as when they staitod Few 
giiatei honehts could be conferred on a distiict so circumstanced, than 
the establishment in it Artesian wells 

These derive their naiut fioin^ the distrut of Aiitois, in France, 
where they aie supposed, though it appeals eiionoously, to have been 
first uso<l \ittsian wells are nothing more than pmloiations a few 
inches 111 dianietei, made tlnough the sti.ita with the oidiiiary boring- 
tools, and their action aiises fiom tin iiatuial tendency of Avatii to find 
its le\el 

It IS only undei ((‘itnn (onditions of geologiial stiucturo that they 
can su«c(»m 1 , and the stiuetuie of the distiict in which it is proposed to 
introduce them ought to he thoioughly iu\estigitcd hctoie iny hoiings 
lie attempted, betaus<‘, though one of these wells may he made foi one- 
third of the cost of ail orelinaiy well of the s-iTne depth, Mt it \m 11 Ik 
jKiloetly usehss, though a W'ate i-h( aiing sti itum •^hould he ponotrited, if 
the wat( 1 will not iis(‘ to the suiTaeo, the oiifu e hi mg too small to admit 
of its 1)1 mg itusi d by im ehaiiiiill me<ms Jf a iisiiioir f>f w.itei were 
formed on the sule of a lull, and a liaehii 01 othei elosi d jupe weri^ Jaifl 
fjom it to a hill on tin opposite side of the \ ilhy, tin Wiiter might he 
eonducte'd in this ])ipe to the same height as th.it of the soau<,and 
wherever .1 liole was made 111 the J»ipe, tlu water woulel gush enit ,ind 
emdeavoui to attain thelcAel of th.it at the two ends The gceilogieal 
structuie answering to these conditions is shown in the aimoifed diagiam 
(fig 2 ), Avhieli re juosents the stiatifieation ol tlu vale* of Lenidon an 
is a letentive stiatum at the suHaee (m this ease the IjoiuIoii tlay), 



h b a be*il ol gravel and s iiid he low it, both of thrni resting upon the 
chalk, c (, and the whede s*eiies h.mng been Ihiovvn, by some subterra¬ 
nean movemieiit, into a curve, eoncave on the upper side Tins, 111 
geological languag(% is the basin-sh ipcd structure The porous heel, b A, 
fulfils the office of the closed pipe he»fore mentioned The water whieJi 
falls on the chalk-lidls, c c, is ahsoibed by this porous hod, and prevented 
from escaping by the hod of cla;^ above, and by the chalk below it, and 
if the clay be pierced by small boiings as at e/, c, and /, w^ill use to the 
surface, or to heights above the surtaee, proportioned to the ole vation of 
the source, and to the ohstaeles whuh the water nu'cts with m percolating 
through the bed, bb There aie other modihiations of this structure 
which need not he noticed in a briet sketch like this 
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There arc few persons conversant with ;rural affairs, who are not 
aware how much good roads improve the valui of property by facilitating 
the conveyance of the produce of the land to a market, and either for 
the improvement of old, or the formation of new roads, a knowledge of 
the strata over which they are formed, is of the utmost importance The 
dunihihty of a road depends in a great measure upon the materials em¬ 
ployed, and upon the solidity of its foundation Tliese points are, in 
general, too much neglected hy those to whom,jthe formation of roads is 
intrusted, the cine! objects of attcption being the shoitening of distance, 
and the reduction of acclivity, and to obtain these a load is often carried 
over strata affording an unstable base, and liable to frequent land-slips. 
Soft and bad stone is also frequently employed, because it is near at 
hand, wdien bettor mateiials might be brought frdin a distance by means 
of canals and i ail ways, at a small extra expense, which would he in the 
end more economical, because of their greater durability, and because 
when used, they ^iffoid a good instead of a bad ro.id On the other 
hand, stone of inferior quality is often brought fiom a distanc<rof several 
miles, when better exists much nearer, not quaincd, it is true, nor 
visible on the suiface, but easily discoverable by the eye of the geologist 
Hardness is not flic only essential in a stone employed for the repair of 
roads It is rccjuired not oril\ to resist friction, but also the crushing 
foicc of he.ivy carnages, moving with considerable velocity Hence 
a certain degree of toughness is necessary to durability Yet when hard 
and tough materials are both at hand, the latter is often neglected for 
the former 

There are situations in which flints fiom the chalk, and chert from 
the giecn sand, might be obtained foi the loads at the same cost The 
chert, as thb toughest, is the best, yet surveyors of roads, looking only to 
hardness, or perhaps merely .iclhcwig to established custom, almost 
invanahly prefer the flints Masses of greenstone, again, are of frequent 
©ccurience in the midst of granitic districts Granite is reduced to 
pow^der under the crushing action of wheels much sooner tlian giecn- 
stoue, owing to the superior toughness ol the latter, which arises from 
the presence of the ‘mineral called hornblende This mineral enters 
largely into the composition of most of the trappoan locks, a numerous 
family, which, though cliffi ring much in external aspects, all possess, in 
a gie.iter or less degree, the toughness essential to a good material for 
roads We w^ill illustrate this subject by one or two examples 

Tlie improvement which has taken place of late in '^the 'roads in 
the neighhouihood of London, must be well known to most of our 
readcis Much of this has been effected by reducing the surface to a 
better form, and by applying the materials used in a more judicious 
manner, but much has arisen from the selection of better matcnals 

Under the old system, these consisted exclusively of gravel raised 
in the neighbourhood, much mixed witlj sand and clay, from which it 
was difficult effectually to clear it In mineral composition, it consisted 
chiefly of fimt, but the pebbles being for the most part round, could never 
fonn so solid a mass as a layer of angular pieces of stone The first im¬ 
provement was to substitute for this gravel broken flints from Kent, 
brought up the river Thames Possessing hardness only, without tough- 
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ness, their brittleness was^fonnd to be an objection against them, and 
granite was substituted Hus was found more durable than flint, but 
less so than a liornblende-rpck from Mount Soar Hill, m Leicestershire, 
which IS now chiefly employed, and with manifest advantage 

Tlie surface of the counties of Lancashire and Cheshire is occupied 
chiefly by the new red sand-stone formation, which affords no road 
materials, but stone of the most friable kind The loads of this extensive 
district are now supplied*with ti trap-io< k from Penmaon Mawr on the 
coast of Cacniar von shire, and the qu^^tity used is so gre^it that even at 
the low price at wliidi it is supplied, the jieisons wlio have taken a lease 
of these rocks are realizing large profits Stoin^ of the same kind occurs 
in many parts of tlie Siiowdoniaii cliain, but no^\heic so mvir the sea, 
except in Caernarvon Bay, and even tlie small additional freight which 
must be paid for its comejance thence, is suffuicnt to jirevent it from 
competing successfully with the stone of Peiiinaen M«i\vr Whoever, 
therefore, shall succeed m discovenng witlim tlie distiict thus supplied a 
mass of Lcappeaii-rock, so situated as to be easily *[Uftrned, may be 
assured that he has made a valuable discovery Mi Murchison has 
shown that in a part of ^Shropshire traiipotin-rocks have burst through 
the red sand-stone, and it is by no means iinpiobabJe that the action 
may have been prolonged into (^IksIuic It sninttimes happens that 
only a Miiall poition of trappeaii-rock uses to the < lay, whdi there is a 
large mass at a siimll dejith lx low the sniface, and the suifai e-appear¬ 
ances aie also such as to detei\«‘ a person iii search of road-mate rials 
who was unpractised m geological invtshgations, tor some of the hardest 
and toughest of these rocks decompose by long exposuie to tlie atmo- 
sjdicre, picsenting the a])pearance of an iiicolieimit bod of carib, on 
removing winch, the unweathered rock will be found to alford a stone 
well adfipted to the repair of roads 

Attention to the dircilion in whuli the stiata dip will frequently 
save considerable expense, botli in the hist constiuction and future main¬ 
tenance of a road, when it is earned along the side of a hill through a 
stratified country 



Let A (fig 3 ) represent ja valley between the hills b and c, com¬ 
posed of many alternations of shale and sand-stone, h.i\ing a steep dip, 
so that had the beds of B not been denuded, they would have covered 
those of the hill c Ijet a and 6, moreover, he two beds of loose sand¬ 
stone, on opposite sides of the valley with beds of clay or shale beneath 
them If a road be cut at c, the water percolating through the sand- 
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«rtone, and prevented from descending by the Tretentive bed below, will 
have a constant tendency to throw down upon the road portions of the 
rock above, but no such effect will be produced if tlie road be cut at 
nearly the some height on the opposite side of the valley, at d, where the 
strata dip into the lull instead of out it 

Every architect and civil-cngineer ought to be a geologist, for the 
study of the stuictuie of rocks, and of the situations in which they 
occur, would frequently enable them to select rjnorc durable stones for 
building than those usually employed These remarks apply to public 
works rather than to piivale edifices, for under the present system the 
houses in most of oui great towns are built by speculators who have no 
pfrmaiunt mtdcst in them, and tliey are built for profit, on a calcula¬ 
tion, nictly adjusted to the length of a lease, which they are not 
intended to outList But when a proprietor builds upon his own estate, 
he ought not, from motives of injudicious economy, to use stone liable 
to rapid decomposition, ineicly because it can be worked at less cost 
than another which is more durable, and, above all, when' a nation 
Iniilds, which builds foi posterity, all such paltry parsimony ought to he 
discarded Yet some of the finest of the public buildings m London, less 
than two ceuluin s old, aio liistening rapidly to decay, tiom liaving been 
constiacted of a calcareous sandstone, soft when fust laiscd, and thence 
easily worked, hardening ,is it loses its original moisture, but liable 
again to imbibe water, and tlierefoie e«isily affected by frosts An 
improvement in this lespcct has l.itely taken place in tlic substitution of 
granite foi sandstone in many of our public works, but the indiscn- 
nanatc'r'usc of this material may be attended with had effects, for some 
laiicties of giaiiile, like the tiappoan locks before alluded to, though 
liavd and difiicult to w^ork, when first raised, afford a bad building- 
in.itenal, from the i ipidity with which they decompose This depends 
on the state of the felspar they contain Rocks, in which the felspar 
exists in a compact state, are m general more dur.ible than tliose in 
which it IS found in coarse ciystals Some sandstones, again, wdiich 
lia>e a siliceous cement, are very duitible The weathered surface of a 
rock will often give a*better insight into its mineral structure than can 
be obtained from a fiesli fracture, for which reason, the geologist, in 
selecting hand specimens, endeavours to proemc one sudi surface, and 
111 general the capability of a stone to resist atmospheric agency may be 
h allied by studying the manner in which it resists such action in its 
original situation, ainf by observing which of the ingredients of a com¬ 
pound rock IS the first to decompose 

We ha>e now taken a rapid glance at some of the practical 
advantages lesultiiig from the study of geology The subject is by no 
means exhausted, but the limits of a woik hkc this will not admit of 
further details It remains to speak of other benefits arising from the 
cultivation of the science, loss diiect, it true, and, to some mmds, less 
obvious, but not the less impoitant, because they cannot be made to 
enter into a calculation of pecuniary jirofit As an employment for the 
mind, «ind an elercisc of the reasoning powers, geology may be placed in 
the first rank, second only to the exact sciences, and in some resjiects 
superior to tliem, because it requires the exercise of those faculties, and 
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employs that kind of reasQumg, for which we .have daily need in the con¬ 
duct of human affairs practical application of the mathematics is 

limited to a few professions TJiat is not the object with which they aie 
studied by one in an hundred of those who devote so much time to 
them They are studied in order to strengtheit the nund by ticcustoming 
it to habits of attention and myestigation, and even when cultivatid 
with this view, doubts have been entertained by some, wh(‘thor they 
may not he pursued V>^ exclusively It has been asserted, that the 
mind may become so habituated fo that strict denvuistiatioii whuli 
the abstract sciences lequire and afford, as to reject other truths inca¬ 
pable of the same kind of proof And yet on most of the questions on 
winch wc aie called upon to form a judgment as to niatters-ol-hict, past, 
present, and to come, mathematical reasoning is inapplitabh, and we 
must be siitisficd to arrive at a moral lertainty to be .ittained by weigh¬ 
ing evidence and balancing probabilities Tins is the highest d(giec of 
proof of wlndi most geologic«il inquiries aie susceptible, and tins is the 
mode m winch they are conducted We observe the changes taking 
place around us in the organic and inorganic world, and wc trace effects 
up to then causes, and then compaiing like things with like, we infei 
that siiml.li effects were pioduccd by similar causes in the ages that are 
past Ill this iii\(*stigation we have oltcii to weigh the conflicting evi¬ 
dence of ajtpaiently lireeoncilcable phenomena, we ait‘ pcipetually 
seeking analogies, or detecting differences, oi coinhining and geneiiili/ing 
sealtered faets with which observation Las furnished us Occasionally, 
too, w^e find cmrselves obhgccl to retrac^e our steps, compelled by nc w 
facts to abandon generali/ations, founded on iinpc rfcct iiicluctiont Surely 
fill this must tend to produce* habits of aeute observation, patient inves¬ 
tigation, and salutary cjaution, in suspending om jud^nont m the* 
absence ol complete and satisfactory e\ idcncc*, habits, tliese, ol the greatest 
value in the affairs of life, and w^e must be most unapt scholais if we do 
not also learn from it this great moral lesson—that it is possible to 
acknowledge* ourselves to have been in eiTor, without either compromise* 
of digni ty or loss of strength 

(je*ology po" sesses this advantage over mostHither sciences, that with 
discipline for the mind, it combines exercise for the body It has power 
to preserve or to restore the ‘‘ mens Sana in corporc sano ” One* at least 
of our most celebrated geologists applied lihnself to this pursuit, as a 
remedy for disorders, brought on by too close an application to sedentaiy 
studies llealth appears to be a pnnlege almost peculiar to the ge*ologist, 
among all the sons of science The matl\t*inatieian undermines his con¬ 
stitution over his diagrams and his equations—the chemist inhalos 
poison, amidst the fumes of the laboratory—the anatomist risks his life, 
amidst the horrors of the dissecting-room,—^liut the geologist en oys the 
robust health of Uie sportsman, or the peasant He breathes the jmrost 
air of Heaven, anudst the lovgliest and the sublimcst scenery of nature, 
whilst exploring those mountain-recesses, where her mysteries arc best 
revealed, hardy, active, and enterprising, he ranges through all the 
realms of Europe—now on the summit of Ben Nevis—^now in the t aves 
of Staffa—^now among the wilds of Connemara, and now in the valley of 
the Arno He has examined the extinct craters of the Rhine, and the 
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crater of Etna, still in full activity, his hammer has been heard among 
the pine-forests of Norway, and he has looked *down from the Alps, and 
cried with the poet— 

Creatiou^s heir—^the world, the world is mine 
He sees mcinkiiid under various foniis of government and religion ITe 
holds intercourse with men, whose sole bond of union with him is their 
ardour in the cause of science On all other points their opinions differ, 
and even on some of the eontroverted^matters of^^eology they are ranged 
on o])]josite sidei|, Hence, he is tnyned to habits of moderation *iiid for- 
hearante, and loams to eiiiancipatf himself from the tiiimmcls of paity 
Those ancient convulsions to which the globe has heen subject, and 
those physical features which they have impressed upon its surfac e, arc 
not confined within the nanow conventional limits of tribes oi nations, 
to study them, lie must have a free and unmolested passage througli all 
the kingdoms of the cartli IJencc, those bad passions which array 
nation against nation, in|uiious as they aie to all, liave this additional 
oil foi him, that tliey retaid the progiess of lus science, wluch requires 
for its dc\elopement iiotliing less than the peaci' of the world The 
subjects of his iiivistigalioiis aie sovaiious, and the questions to be 
solved by him ai( so compluatcd, and so connected with all the king¬ 
doms of nature, that he is j>h vented from devoting himself too exclu¬ 
sively to any one hianch of study, he finds at evciy step that lie needs 
tlie aid of fellow-lahoureis m otlier dcpaitmcnts of the great field of 
knowledge llenio aiise new sympathies, and there aie many who can 
enumerate among the advantages of geology, the waim and enduring 
friendships to winch it has given biith In the roving life of the geolo¬ 
gist, there arc ch.irms unconnected with those of science he mingh's m 
his rambles vt^ith men of all rftnks, and of various characters, and thus 
gams .in oppoitunity of studying human n.iture, w^hilst he obtains fresh 
knowledge* of his profession Tlie personal .adventures of a geologist 
would f 01 111 an amusing nariative lie is trudging along, dusty and 
weather-beaten, with his w.allet at his back, and his hammer on his 
shoulder, and lie is taken for i stone-mason travelling m scaich of work 
III mining-countries, hc*is supposed to be in quest of mines, and receives 
many tempting oflers of sh.iics in the Wheal Dicany,” or the ‘‘Golden 
Venture,”—he has been watched as a smuggler, it is well if he has not 
been committed as a vagrant, or .apprehended as a spy, for he has been 
refused admitt.ance to an mn, or has been ushered into the room appro- 
pnated for ostlers and* postilions When his ftime has spreaef among the 
more enlightened pait of the community of a distnct which ho has been 
exploring, and mqmrics are made of the peasantry as to the habits and 
pursuits of the great philosopher who has been among them, and with 
whom they have become familiar, it is found that the importance 
attached by him to shells and stones, and such like trumpery, is looked 
upon as a species of derangement, hut t]^ey speak with delight of his 
aftability, sprightlmess, and good-humour Tliey respect the strength of 
his arm, and the weight of his hammer, as they point to marks which he 
inflicted on the rocks, and they recount with wonder Lis pedestnan per¬ 
formances, and the voracious appetite with which, at the close of a long 
day's work, he would devour the coarsest food thaA was set before bim. 
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Geology can only be studied thus by those who are gifted i\ith 
leisure and affluence, or Dy those who follow it as a profession, but, on a 
less extended scale, it is available to the man of business and thi* man of 
humble income TTie nch and the unemployed will find in it a substi¬ 
tute for those artificial excitements, those frivolous, and often \ Uniting 
and ruinous pursuits to which they aie driven as a resource agtiinst ennui^ 
and he who is engaged in active pursuits, may resort to it as a lolax- 
ation from toil and ea^e If a state of total maetivity is un&uit«ible for 
man, so likewise is a state ot unreniitting labour Kfst and recieation 
we all require change of emfiloymcnt is often equal to repose, and 
where can we find employment or recreation so refreshing and invigo¬ 
rating, both to mmd and body, as this ^ Wbat can be more dt liglitful 
than to exchange that conflut of passions and interests, which liesct the 
man of business in his intercourse with men, for that calm, yet exciting 
interest, arising from converse with n.ituie, and the acquirement oi dis¬ 
covery of tiuth^ * 

Geology has fields of reseaich suited to every labourer, and to 
every capacity On some of its investigations, the higlust intellectual 
poviers, and the gieatcst acquii era cuts in abstract science, may be brought 
to hear, while many ot its piohlems may be solved by an> one who has 
eyes and will make use of them Extensive‘travel is requisite to affoid 
compiehensivc views of the stiucture of the caitli, and to pre^vent our 
generali/ing fioin too limited an induction, but he wdiose tr.ivcls arc 
confin(‘d w'lthiii his native country, oi viithm a circle of twenty miles 
round his own house, may add much to our knowledge Nor is this 
class of observers by any means the least useful lie viho^makes a 
hasty excursion into a distiict, eaii give hut a general outline <»f its 
stiucture, leaving many impoitant poiifts of detail to b« filled up by 
resident obseivers It we visit the same cliil oi the same quairy daily, 
for >ears, w^c shall, at every visit, he rewarded VMtli something new, and 
there are few districts barieii in objects of geologicril inteiest, however 
deficient they may be in the beauties of picturesque scenery 


■ . ■ —.. ..a_ 

ON THE USE OF TERMS FROM THE GREEK AND LATIN 
LANGUAGES IN SCIENTIFIC NOMENCLATURE 

Thebe exists, at piesent, a strong desire to dispense, as much as possible, 
wath terms and names in science taken from the Greek and Latin lan¬ 
guages it IS alleged that by so doing, the attainment of knowledge will 
be facilitated to those who have not the advantage of a classical educa¬ 
tion, and that science, being divested of what hears the appearance of an 
ostentatious display of learning, will present herself in a more 
attrjictive guise, and secure *a greater number of admirers It is also 
considered as a national reflection that we should, in any case, have 
recourse to other languages, when our own is so copious and expressive 
We are frequently reminded in a lame metaphor of tliat “ well of pure 
and undefiled English,” from which our ancestors drew—^not water—^but 
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^\orcl«!, till the example of a niaster-mmd, tow^irds the close oi tlio last 
<€rituiy, caused an influx into our vocabulary ot Latin, to the exclusion 
of genuine Celtic or Itutonic 

Tins IS not the place for any discussion on the last allegation, 
which would propcily pertain to a philological journal, or to one devoted 
to gi'iieral litciature, rather than to science, nor should we ha\e men¬ 
tioned it, if we <lid not conceive tliat it is presumed, the advantages 
which Auiuld result fiom the banishment of tliesi^ exotic s, and the resti¬ 
tution of their h.irdn r jiiedecessors Avould be (‘equally felt in the language 
of science, as in that of litciaturc We <annot, howx*vc‘r, refiaiu from 
obsdving, that our Lingu.igc is essentially a mixed one, and that (Weii il 
wc wcie to jmrify it of all the latinity wliidi Las benn intioduced into it 
sinei the penod alluded to, there would still rem.uii agicat Iia\c‘n, wliidi 
Imd been mcoiporated in the form of Noinian LVi ndi, and tint lli<‘ 
‘^pme Avoir Avas but a tuibid compound of dillerent Cdtic dialects, Avitli 
it huge piopoition of that of ancient Italy 

liCaviiig, liOAveAoi, this consicleiation, a\c wish to point out the 
piojicr bouiuls to the pioposed reformation, and though aao fully con¬ 
cur m the ch si i abb ness of cliA^estiiig sdcncc of all extrinsic clilhcultics, 
we fc'd piisuadcMl that this method ot so doing cvintually tmicls to 
pioduce a aaoisc (ai1 than that Ave would obviitc, and that aaIiiIo aac 
cndc.ivoui to sliuu what may app(*ii as pecLintiy, aac shall, il not timely 
w.lined, f.ill into the more clangeious c*rrois of inelegaiKe and iiuiccuiaiy 

Some persons have proposed, as a part of the ]>lau of icstoration, to 
extend the piivilc'ge of retaining the Latin or Gieek loot of a scientific 
teim, oiiJygiAing it an English termination, and forming nouns as w’^e 
have always been in the habit of foiming ad]ectiA'es Thus, since custom 
lias sanctioned the use of such tcims as vetiebraied^ oi inollustoiis animal^ 
(logenous plant, &c , they Avould adopt ma7nmalsy ccphnlopods^ mol/usls, 
tiogetiA^ brads, Kc But as these terms have neither euphony nor 
elegance to recommend them, it should he distinctly shown that they 
possess some decided ach.mtages intelligibility to the unlearned is cer¬ 
tainly not among those, for unless the meaning of the root be understood, 
the vc'maculai tcnniniton aaiU be of no avail, ind such j iigon as 
edentate or rodent viaviviat, acephalous Ustacean, giurnaceoUA endogen, » 
IS in no AA^ay pieferahle to the analogous designations with their proper 
endings 

It IS the deficiencies of our OA\n language that necessitate the 
adoption of foreign woi^s, to furnish names for newly-discovered n&tural 
laAvs, principles, or bodies, inorganic -or organic, or for instruments 
neAvly contrived to aid us iii our lescarches The eliaracter of the 
languages derived from the Celtic or Teutonic, is to possess but com¬ 
paratively few roots, and to allow of an indefinite number of combina¬ 
tions of these to express compound ideas But hoAveyer forcible and 
expressive association may render these compounds, their being such is 
obviously a source of ambiguity, and prejudicial to the precision and 
brevity so desirable in everything connected with science, for, in the 
arithmetic of language, the shortest w ord is not alw^ays that which con¬ 
sists of the fcAvost syllables, and, in fact, the learned name is, in most 
instam es, absolutely shorter than any equivalent English com^iound term 
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If weather-glass b| employed instead of batomelit^ >\c may gain \ 
syllable, but at what a cost’ And it \\c translate tlie ivord by weight 
measurer^ there is no gam whatovci AVhat veniacul.ir tenns could bo 
found to express oxygen, chlorine, liydiogeri, i’Lc ^ and still h ss tin sig¬ 
nificant compounds hydrochlonc, hydrocyanic, protoxide, deutoxiJo, Ac 
Tlieie IS no ground for apprehension that any undue number of 
foreign woids ivill be introduc t d, because there is no inducement but neces¬ 
sity to employ them, alj languages were fonnod, and even matured, in the 
infancy of science of eveiy kind, all,, the refore, must bcvextciided as new 
ideas arc acquirc'd, or new objects re(][uire naming Viewed iMth reg,ud 
to these wants of bcience, ours is a liaibarons and impriclic able language, 
and does not admit of the formation of brud and elhcieut compounds, 
and if we weie to insist on the adoption of native, to the exclusion of 
foreign turns, knowledge would receive a check which would he nearly 
fatal to Its piogross The eommimicatioii of knowledge depends on the 
right use of correct definitions oi descriptions, wdiuh ought to bo as bnef 
as IS eom])«itible with precision and accuracy, no word employed, should, 
if possible, be ambiguous, oi have more than one signification, hul the 
principal roots of any language, from their eaily and const ant use, have 
become associated with many trams of ideas, which being iTU\it.ihly 
excited when the word occurs, its use is incolfipatible with the singleness 
of meaning winch is lequisitc to a good description"^ 

The first essential step the student must take, especially m natural 
hisfory, is the attainment of a conect conc< ptioii of the puneiples of 
classification, without which lie can only dtquiie isolated facts, burden¬ 
some to Ills memory lie must undcistind the nature of gfmeia and 
spiues^ and be impu ssod w itli the mcalculahlo advantage, m point of 

* It will not lit‘ uscUss to j^ivo a fiw 1 \<rw 8 “totht Cdandmo,” and by hia do- 
CMinpks, talvcii it random, of tlio ainlii- strijition, it is tUar lu did not iiu in the 
jjuitj wliidi would ariHt ironi the use of i < iw/nic (chclidonium), but th( jnlc-wtnt 
tnviil 11 lines, winch were given before j (nnuiiculus hcaria) \Vt med hardly 
science hid pointed out the attimtus of say that wi are far from proposing to 
natural objicts The name is well banish iroru fiitioii thosi popular juinics 

adsptf d h r a gf neric t< rrii, hut it has been met witli in tin gn itist works of genius, 
giMiim two or tl-ec nistinees to plants but mtnly fb point out i striking cas/ 
wlmh lm\enot tin shglitt st affinity wth of error, arising from tho uso of tmial 
a true \iokt, as the Cnlathuin violet (Gou- names 

tmia])iM umomnthe), tin dogs'-tooth vioht Cajitaiii IJu k, in ( omplinice with popu- 
(Rr\ throni im d< Ub c, niis), A.e Tho ti i m Inr usage , savs in his nairitivc, “ sc vcral 
Wight^hadi is gi\i ii lu two dihtmi t gi lu m, mue A\crc st t ii t^»-d ly,” and immodiatily 
ind tbw IS ♦he lasi m iimiimeiahk in^ i vplauis that tffi animals w<ie Irmnimgs 
stances Tin re are hetwM n thirty and Winn housiwnes and finmrs only 
forty plants designated hy naims cdln- thought of dejireikitions on tluir baton, 
poiindeil ol tho eoltie root worty as star- < lu < se, and corn, they cMilh d all animals 
wort, mad-wort, hpUeu-wort, Hpidt r-wort, guilty of tbihi inaljiractn cs, raUy and 
A,c &c , and m scvtnl iiisis there are wice, and jiparroifis, hut wb it slnmlfl wo 
three or more pliiits to which oiu of tluse gam by indea\ouring to IrustiaU the la- 
naims is given, wi^i some other diBtin- hours of naturalists, who, on cartful com- 
guishing ttrm, though the plants have no parison, have instituted the gtnera, Arvi- 
real iomie‘xion, thus wo have Stitt'-wort cola, Spomiophilus, Einbtnza, &,e , hy 
(Aster), Water Star-wort (Calhtrielie) again t onfouiidmg thorn undt r tin namt 
Now, is it not obvious that, if these names of mire and spairotes ^ or would the ver- 
werc retanud, the mmd would naturally nojcuXar t* rmti, Jield-hauniers, seed-lover9, 
assoemte the plants, from the similarity m as literally translating the new generic 
their appellations ? terms, be advisable, either for brevity or 

A living poet has written some lieautiful euphony ^ 
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brevity of definition, afforded by the combnn^ion of the generic and 
specific name to designate a natural object, this comlniied name being in 
fact a memoria techmca^ to remind him of certain properties and qualities 
of the individual, as the more comprehensive collections of genera into 
orders and classes are the ineiuis by nluch he is reminded of their 
mutual relations It is of course of little importance what words may 
be employed for this purpose, but-they should be euphonous and easily 
pronouiK ed, and there should be some consistent«plan in their adoption 
if the advantagoSf*^)! employing the generic and specific natne be admitted, 
the more piecise and distinct these are, the better To substitute 
three or more sejiarate words, where two are sufficient, would be any¬ 
thing but desirtihle, and this would be the case in a majority of instances, 
li an endeavour were made to dispense with liUtin or Gieck names 

When a knowledge of even the elements of science was by no 
means common, it wms possible for a person to acquire tlie reputation of 
h ariiing, by a pedantic use hard words^ as they are facetiously termed 
by those who do not, as well as by tliose who really do, nllderstaiid 
them The ridicule so justly excited by this practice, made all tiue 
pliilosopliers anxious to remedy an abuse winch might ho prejudnial to 
the difiusion of sound knowledge, for some of the iidnulc was inten¬ 
tionally transferred to science herself by those who at all times are 
interested in pi eventing their fillow-cicatures from becoming wiser or 
better But now, when the elements of science form part of general 
education, and when corisidciable knowledge is no rare endowment, the 
pedantry alluded to is seldom Ji.id rccouise to, and the same cause for 
piosciibmg terras boriow^ed from the learned languages no longer exists, 
while the luhantages derived from tluiruse, as convenient symbols m 
classification, bt le.ist, hKonie dtiily more apparent 

Floiiculture and shell-collecting htiving, for very sufficient reasons, 
been always populai aniuseinents, the use of Latin and Greek names in 
the branches of natural history ■with wdiicli these puisuits are connected, 
has more espicially excited animadversion, fiom the cause above alluded 
to, but it the scientific names be invaiiably employed, their use will 
C(*ase to excite suq)rise, this is gradually becoming the practice, from a 
perception of the unhtness of trivial names to meet the wants of even a 
slight knowledge, and we are endeavouring to prove that this habitual 
use of the scientific name should be inculcated by all who are aware of 
the importance of correct views of the conipli(^tcd relations existing 
among oiganic beings * * 

IVhy, at the present day, should, a person desirous of studying 
botany rationally, be exhorted to use the term evening-primrose tribe 
ms toad of Onagrarim ^ It is true he w ould use this last word merely as 
a symbol, which might recall to his mind certain properties, and of the 
denvatiou of which he might be ignorant, but the employment of the 
other would demand an extra effort of attention to divest it of its false 
and primary meaning, the order in question having nothing to do with a 
primrose, and the name evemng pnmrosc is identified with only one genus 
which IS already far more commonly known by its correct appellation 
CEnofhei a Since it is impossible to discover or apply English names for 
the number of species and genera discovered m the present century alone, 
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It IS surely by no means ^esirablc that the naturalist should employ an 
English name for some orders or genera, or species, and Greek and 
l^atin ones for the rest Why not, for the sake of uniformity alone, 
habitually use the latter on all occasions, since the languages which 
furnish them are exhaustless in their stores, and have the additional 
recommendation of being universally understood 

If the advocates for vernacular names, admitting the necessity for 
consistency or uniformil^, and the advantages last mentioned, should yet 
prefer the attempt to adopt English yames in all cases, /hey would soon 
find the plan impracticable. Suppose, lor instance, mc were to adopt 
the trivial name Speedwell for the generic term instead of Veronica, 
though there would be no difhculty with such specific names as Vir¬ 
ginian, Siberian, tall, lofUj, hoary, &c, how are we to adopt concise and 
appiopnate English synon}ms for peregrtna, detusmfa, tnnita, trenv- 
laia, scuiellata, &c , we must cither substitute an English termination 
lor the Liitin one, a practice, which as we liave shown, lias nothing fo 
recommcixd it, or we must adopt some awkward ptnphiasis of several 
words, and when we have done this, as the idiom of tin language requires 
the adjective to pieeede the noun, contrary to the principles of classifi¬ 
cation, which require the generic to precede the specific name, we 
must either violate this rule, or adopt such inversions as Speedwell pam- 
cled, Speedwell manipstalked, 

In the animal kingdom the same incongruities would arise, enhanced 
by the more powerful eftects of early associations connected with names 
habitually used before classification was thought of, associations, too, 
usually repugnant to true science thus the genus, Cants, w«uld he 
divided as follows, Dog-dog, Dog-fox, Dog-w^olf, l)og-liyjpna, &<• 

One imiitablc r< suit of impioved knoA\ledge oi the*relations of 
organic beings is the continual establisliment of new genera, or the divi¬ 
sion of one into several, if the Greek and Latin languages arc* employed 
to furnish appellations for these, we are enabled by tbcir cxhaustless fer¬ 
tility to adopt such as shall have a reference to th»* original group of 
species icquinng re-arrangement, and the spirit of classification is pre¬ 
served m the change The science of coiichijogy afiords pregnant 
examples of what we allude to 

llie genus, Venus, is now broken up into ten or a dozen intimately 
1 elated to it, and yet absolutely lequinng to be scp.iraled from it, bow 
elegantly and how philosophically arc* the new gene ric names furnished 
by the goddess’s Greek synonyms, Dione, Aphroditi, Aslarle, Cytherea, 
Cypnna, See In what manner cqjuld we accomplish this m English^ 

When genera, intermediate to Cardtum and Venus, weie discri¬ 
minated, how correctly and briefly did the factitious compounds, Veneri- 
cardium, Isocardium, &c, express the new-found relations (’omparc 
with these the absurd barbarous designations, stone-piercer, gaper, 
i azor^sheath, top-shell, kneading-trough, ear-shell, barnacle, &c See., 
which are to he met with in popular works on concbology, and even m 
our national museum, and when English names are not used, foreign 
ones are adopted, which can possess no advantage over Latin or Greek 
appellations, such as Cowry instead of Cyproea 

It will be said that custom must determine after all in these 
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matters, and that while it is the custom < all a Oaiiipaiiula hy the 
hard wordy and a Tropanolum by the wrong woid (Nastuitiuin, which is 
the name of the water-cress), no reasoning will jiiduoe a change, we are 
far from flattering ourselves that any obsei rations of ours will have this 
effect, nor is it a matter of the slightest consequence by ivhat name an 
object is designated, when it is spoken of without reference to others, 
but the attempt to restore ambiguous trivial names in scientific works, 
while we aie endeavouring at the same time t^ inculcate the necessity 
for an accuiatejliscnmmatiou in npnutc particulars of habits, structure, 
properties, &c, of animals, must liave a mischievous tendency equally 
to knowledge and to taste 

Suppo^.c, foi example, that English names were adopted, and that 
desirous of a\oiding such barbarisms as mammals, exogens, &c, we 
translated the classical names, the animal, Agouti, which is of the order 
Rodeiitia, class Mammalia, would he desenbed as bt longing to the order 
Gnawersy class Sucklers Admitting this phraseology to be desirable, 
wbat must we do to define a s///g^ To be consistent, we must call it a 
v/ie//-/cs 9 , landy giU-fes&y belly-footed mollusiom animaly winding up A\ith 
an adjectno, lor which no human ingenuity can find an English equi¬ 
valent in less than ten words, would it not be bcttei in evciy respect, 
even in popular works, to define the creature as a sp(*cies of the genus 
lAviaXy of the section terrestnal class Gnv/e/o/iodtf, division 

Molhista^ fur it is clear tliat the person who could really comprehend 
tlie English definition, must also be sufliciently master of classification to 
comprehend the lattei , and if h^id not know the etymology of gastero¬ 
poda, ke w’^ould at least have become familiar with it as a term for a 
large class of JMollusca, the character of which is to have the organ of 
locomotion on the jiait analogous to the belly of more perfect animals 

Our illustrations have been entirely drawn from natural history and 
physics, because it is in science alone that we think the adoption of 
vernacular terms to be pikdtticulaily deprecated AVith regaid to mere 
teehuical words m the arts, custom and the good taste of individuals are 
siiflicient guides as to the propriety, or otherwase, of adopting Greek and 
Ijatin iian\^ We smile at the appropriation of Caminologyy by the 
Eienph, to express the tiadc of a chimney-doctor, jgr of lithologic arts to 
designate those of a hncklayer and mason, hut it would be difficult to 
offer any valid reason against their adoption, while so niiiny otheis, not 
more necessary, are tolerated, why do we nditule an “ Empoiiuin for 
Blacking,” and not •‘‘a Bazaar^” And art vie not guilty wf downright 
nonsense in styling a collection of foreign animals placed m a ple^ysure- 
giound the Zoological gardens^ Tlie fact is, it is the w^orth of the sub¬ 
ject that sanctions a name in on6 case, and makes it contemptible m 
another, but being willing to leave these comparatively unimportant 
matters fo a censor of taste, we hope that science will be left to recruit 
its nomenclature from those languages in which it drew its first breath, 
until our own undergoes such a revolution as will bettor fit it for the 
purpose,—a revolution which eveiy one woiiid deplore, hut which will 
be accelerated by injudicious advocates. 




OSf THE ROUGH DIAGRAMS REPRESENTATIVE OF 
SPHERICAL FIGURES. 

Thh principlea on which the circles of the sphere should he represented, 
are very simple, and yet tlie practice of mathematicians, ^ho, of »ill mon, 
ought most to attend to such matters, seems to indicate a total ahsonc^e 
of all pnnciple ■whatever in sketching their diagrams The distorted 
and unmeaning figures which are often given to illustrate spherical 
proHems, arc sometime really paipful to look upon, and this not only 
in the drawings of the young, but o£ the most able mathematicians 1 
hope this will be a sufficient apology for the few follow ing remarks 

The best mode of representing spherical figures, except when a 
particular mode of projection is implied in the mode of reasoning, is the 
common perspective representation on a plane at right angles to the line 
diawn from the eye to the centre of the sphere A case of this is the 
orthographic projection, and the limit on tlif other side is the stcreogra- 
phic The latter is too much distorted to furnish any idea of the magni¬ 
tude and figure of the curve projected, and perhaps the orthographic is 
of all kinds the best; though the perspective taken with the eye at the 
distance of fifteen or twenty times the diameter of the sphcTc may do 
very well In all cases where the projecting point is without the circle, the 
figures into which the circles of the sphere* are projected, arc elhjyse^y 
and they are all concave towards the centre the sphere Moreover, 
the more inclined tlie planes of the circles are to the pniicipal line of 
vision the greater will their minor axes become. 

Those great circles which pass through the point in which the prin¬ 
cipal hne of vision cuts the surface, w ill he projet tod into stmigTit lines 
—a construction which should, except several such circles, symmetrically 
related to the figure, pass through one pomt,—be generally avoided, as 
it renders us liable to mistakes, wlien actual straight lines occur in the , 
investigation This precaution is unnecessary when less circles pass 
through that point, as there is then no liability to mistake, these being 
projected into ellipses 

The parts of the figure which lie on the hidden hemisphere should 
he dott(‘d, and form continuous ellipses with thoifo on the ^ible hemi¬ 
sphere, and it would be well to mark the corresponding points with tlie 
same letters, accenting those on the dotted part of the figure Tins is 
in strict accordance with the practice of the best Fiench writers on 
Descri]>tive Geometry ' . 

“V^en the figures represented arc other than circles, the best mode 
of marking a few leading points Of tlicm through which the projection 
is to pass, IS to draw radiating great (ircJes from tlic upptT point of tlie 
great circle parallel to the plane, and projecting the points in tlu'se 
upon the paper as nearly as can he done by estimation, tiace the curve 
through them Ot course, if we wish tp have the figures constructed 
accurately, we must proceed mw the usual manner taught in works on 
Perspective hut as this, ospcci.illy during the study of a propositio!U, is 
altogether unnecessary, and as it is desirable that we should, at least, 
approximate in general character and appearance to the thing intended, 
the preceding remaiks may not he altogether without their use 

Fuarage, Overton^ Sept 16, 1836 P T 
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English Indii^try in Snenhfw Repeal rh 

“ Or the liflv-five simple substances le- 
ro^nisefl in ph)sus, twenty-two, and of 
the foity-fi\e metals, scvenlceii, have 
been disco\ered England 
eouiitrjmcn may plume themselves, if 
they please, on tins fut We smccicly 
wish that they could lay (laim to an equal 
pro]K>itioTi of the whole of tlic f^ieat 
])h\sical laws, and of the forniuhr by 
whuh those laws aie expressed,—the 
icsults of piolound analylu inveslij^a- 
lions based on caicfullv-ic pe(ted i\- 
penmenls, and leipnnnir inou inttnsity 
of mental (xtition than the di«'e<»\tiv 
of a new body, which is most (.oinmonlv 
ioUuitOLis 

New Mfthntl uf (uflirating the 
Caeaha 

MM Edvv and Collin, in i ]oint 
iminoii on a^iKultinal clitmislrv, have 
shown, that hv sowiri'j; oui piintipal 
sptiusof (cieaha in tlm siimuui sea¬ 
son, a p^olitiilile haivest of sfiaw, oi 
foddet, mav be obtiiiud the fn^t yeai, j 
the plants not Howeiin^, owinj^ to the 
tlevationot teniperatiiio, and thflt the 
follow lilt* season, Ihe same plants, c\pc- 
riciKinj]: the usual jijiadutions of tem- 
peratuu, will fmnish an ibnndant har¬ 
vest of pfiain Ihis piotttdin^ has 
been successfully adopted with rye, hv 
a member of an a^ncultuial socuty at 
Valeiuieniics, he last jg. ir sowed the 
rye, and towards the close obtained two 
tuttim^s of ji;iecn fodd« i, tins yeai the 
same plants Tiouiishcd so well, that they 
had attained a height of seven f(*tt a 
month beloic the usual time of haivest 

Gieat miuition \)f Tern-pet at me hot tie 
by the JJumati Body 

At tho IIot-Baths of Kukuili, at 
Broussa, in Bithyiim, (the natural tiin- 
pcratuic of whuh is as high as 183" 

Fain ,) the Duke of llagusa 
states (m the notice of his Tiavels in 
the East, lately communicated to the 
AcadSime dts Stuncis by M Aiago,) 
that he saw a Turk lemain for a lony 
time 111 a water-bath, whose temperature 
was Ki'i* Fain This fact, winch ap¬ 
pears inci edible, the Duke aflirms in 
the most positive manner, “loi, says 


he, “ I saw the fact with mv own eyes 
Di ,Jcng, an Austrian phy sician, s iw it 
also, and remaiked at the time what a 
veiy evtraoiclinaiy circumstance il was 
i therefore jfive it as iieifcetly coiicct 
Oiirreadeis may icmcmher that the 
late Sir J Banks and Sir C Blagdon, 
icmained in an oven with a shoulclcr ol 
mutton till this was ihouughly baked 
Thepovven ot endunng great, though 
not abiupt changes of tcniipc r ituie. 
has been put in a stnking point of 
view dining the late Polai (expeditions 
In the wiiilci ot 183 M, Captain Bick 
and his paity, while icsiding at Foit 
Reliance, on the Grc it Slave Lake, 
wcic cxposc'd to an avciage tciiipeii- 
tuH of — If (85*-below the fiec/mg 
point,) duiing the whole month ol 
fainiai}, and on the 17tli, the thoi- 
momtlei was as low as—70°, (102^ — 
il pi) A SIX ounce bottle of siilpluiiK 
(thei waslud on tho snow, in fittocii 
niiiuitt-s the interior iippci pait oi the 
])liuil was coated with ic c, and the c*thei 
became viscid and opac|ue, a similai 
bottle ol mtru cthei iiichc itod the same 
cflt I ts in tw 0 hours Py rolignoous ac id 
iio/e 111 thiity minutes ut a teinpiiatuie 
of—,7*^ (Sn'' —li pt ) asuifaceol foin 
inches of mcicui}, exposed m a c ornmon 
saucer, became solid iii two houis 
“On the ^th ot Febiiuiry, the tempe- 
latuie* was —60^" (02"—tr pt), and theuc 
being at the same tunc a fiesh biee/e. 
was ncarlv iiisuppoitable with eight 
huge logs on the hie, in a small loom, I 
could not get the theimomclei higher 
than 4- 12"t20"-fi pt,) and ink and 
paint froze on a table placed as near tho 
life as 1 1 ould bcai the heat —'* the skin 
of the hands cracked iftid opened into 
yiisighth gashes, which we were obliged 
to anoint w ith grease On one occasion, 
aftei washing ii.y face within thice feet 
ut the fire, my ban was absolutely clotted 
with ICO before 1 had time to dry it 
On the 2jlh ot Janiiaiy, the thermo¬ 
meter was at — I Si* (50*—fr pt,) and on 
thef 20th it had risen to -f- 22", (10® —fi 
pt ,) while on the following duv, it fell 
again to — 4^)® (bl°—fi pt,) thus, in 
the course of (w entv-four hours, an 
inequality of temperatuie of 71” had 
been expcnenccd, on the 8th of Febru- 
aiy, a dilfeienccof 38® took place in the 



same time, anti on the 21st, ff 1 i On 
the ird ot Apiil tlie theimometei ^vas 
at 4- 51 ^ (1*1" 4- fi pt,) and on the | 
2Hth of Md}, It stood at + (J‘)® 4- 

fr pt,) and jet on the 1st of that 
month it had been down at — 11" (41" 
— fr pt) When the paity set out 
on their expedition in the month of 
June, they tia\elled o\er the tee on the 
lakes and nvers, and )et wcie com* 
polled to journey by nifjbt, booause the 
oppiessive sultiy heat duiinjr the da> 
was so j^reat, as to latif^ue the men, and 
knock np the dopfs, and jet tbcthoi- 
inoniotor fioquently fell hclow the 
fiee/mg-point, during? the nif^bt 

Neu Link betwrc/i ihe Great Dimsions 
of Oi gam zed 

M GiTERijf^^idS detected iindci each of 
the fn&t im^s of the abdomen, in the 
Maihdiis polypoda^ of the oidc*r Thy- 
sanoiua, onhis ol icspiiafiori analon^oiis 
to tho^e found undci the abdomen of 
many of the Crustacea ^ in all othei 
respetls the insect perfectly ai^iees with 
the chaiaclcis of Us class 

j 

yajmfiis of ^ahiu So/n/fom and of 
U~atet, same in Tempo atme 

It is f^onoralh idinitted, that the aqueous 
^apolll which IS disengaj^ed Imin saline 
solutions m ebullition, has c Kacth tin | 
saint t< mperatuicaslhesupcnoi sliatum 
of Ihe solution, and that thus thoiapoui 
possesses, but in tins case orilj, an 
elasticity cquiialent to llu atniosphorie 
piossuic, a less, const quentlv, than it 
would have attained at its maximum ot 
density, when its it rapeiatme would be 
much highci than 212'’ It appeals 
also natural, that each iiMtig bubble of 
^apoul should icquite immediately the 
teinpeiaturoof the fluid which suriounds 
it on eieiy side, and should continue at 
the ‘^amc time to be subject to a ceil tin 
expansion until Us elasticity becomes 
equal to the atmospbeiic pressure 
Tnis also peilcctly agiees with what 
happens, when ^apour is disengaged 
fiom saline solutions at a low tempera¬ 
ture, by the elfect o^ exaporation, the 
\apours of such solutions being always 
less elastic than that of puie water, at 
the same temperature 

“All physitiens appear to bold on the 
temperature of xapour, the opinions 
we hci\e just expressed, saxs M Rud- 
beig, and he quotes to support ibis 
assertion, «*cxci il passages iiom the 


woiks ol MM Riot Gi) Liisvii, Pou- 
illct, &,e , be then adds, “but notwith¬ 
standing these autboiities, sUlb l MOW 
of the sub|cct is in< orrc'ct, in lad, tiu 
tempeiutme of the lapom it huh tists 
jiom a mime solution in tlnilUlion, i\ 
mdependuit of the nature and of the 
quantity of the mlt dissolved, it 
undtr the mmc haronat/ic ptn>mre, 
absolutely iht mme as that oj the vapovi 
%ehith rises fiom pit^e water ’* 

M Riidiieig had been led to make 
some iigid inquiues into the subject, 
aftei ba\mg found lhatwatei put into 
ebullition, cilhor mxesscls of glass oi 
ot metal, always gixc's out, under the 
same atmospluiu piessmo, xapoiu ot 
pi ccisel^ thc^'ametempeiatui e, although 
Ihe water UmU, when it hods, be, as M 
Gay Lussac bad alieady obsencMl, aetu 
ally bolter when it is in the first kind ot 
xcs'jcIs than when in the second As in 
this case the chfiorence ol the tcnqie- 
ratines ol boiling water is pioduced by 
an unequal*adhesion of the watci to tlie 
inteiioi suifaces of the \essels, it would 
appeal moie than piobable that, in the 
same manner, the aftiaclion of llie salt 
by the w xter rai'-.es the solution only to 
a lempeiatuic supc noi to 212*^, w U bout 
cxeicising any analogous irUltiencc on 
tint ot the lajjoui The cxpciiiiKUts 
of M Jludboig ha\c fullyt:onfumed this 
(onjec tuie 

He began by constructing an appa- 
lalus which could not he ailccU'd by 
the influence of any external distuih- 
mg circumstances, be then made liis 
expcninints on difleicnt days, and 
under difieicut atinospbenc picssuies 
His intention* being principally fo^as- 
c Cl tain by these means, if the tempo- 
latuie xvould follow a (‘orre spoiicling 
mau li to that of the haiomcdc i, bt cause, 
in this ease, it would be the lust pmol 
that the raustf, tiirough which flu 
\apoin possesses a letftpeiatuie infc jioi 
to that of the saline solution, and ex¬ 
actly the same as that of tin* vapoui 
ot distilled watei under Ihe same 
picssuie, t)ught not to have hoc n sought 
in the refrigerating action of the air, but 
m the phenomenon it&eU oi the forma¬ 
tion of vapour 

During these scne-» pf cxpe iimcnls. 
M Rudbtig examined m my tunes the 
lempeiatuic ol ihc vapoui of dislillcd 
water, pimcipally with the uUsention ol 
asc Cl taming d by tin effect ot ron- 
I tinned hi it. the point of ebullition 
'of th< ilniniomcUi did not umUrgo a 
‘ • R 
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small thanq^c ol place This point was 
raised, in fact, 0 004 Fahr, and subse¬ 
quently UMnaincd at this height 

The liquids which weie submitted to 
expel iment weie solutions of nniriatc of 
lime,of neutralized c arbonate of potash, 
of saltpetre, of common salt, and of sul¬ 
phate of 7inc At the commencement of 
each sciiesof experiments, the solutions 
WLi c soconcentiated that there lemiined, 
at the tomperatuAi of the thamber,* 
mu( h salt undissolved by boilin»^ the 
solutions aijain from time to time, they 
were gradutilly still more concentrated 
The conclusion drawn from the exyicii 
inents was, that the vapour whtch rises 
ftom a saline solution in ebullition has 
pn usely the same temper ature as that 
which IS disengaged from distilled 
water under the same atmospheric 
pressure, whativer he the nund)cr of 
degrees which the tempiratmc of the 
solution may he still more eU voted by 
reason of the quantity and the nature 
oj the salt dissolved 
Such IS the fiist consequence, to w'hieh 
the results of these experiments have 
led M Rudherg, in the most satisfac¬ 
tory maniici Other impoitaiit ones 
seem also to flow from them, but these 
have not >et been established beyond 
doubt by direct expeiimcnt 

If we now consider the formation of 
\apours in saline solutions by evayiora- 
tion, the experiments of MM Dalton, 
Gay Lussac, and Prinscp, have esta¬ 
blished that the vapour of a sal me 
solution has an elasticity much less 
than that ot pure w ater, wdieii the two 
liquids have tlie same temperature It 
therefore follows, imerseH, that for the 
^ame elasticity, the vapour of a saline 
solution IS hotter than that of pure 
water It icsiilts likewis»e from experi 
nient, that this difference of teinperatuie 
increases with the quantity of salt dis¬ 
solved, and that it also varies according 
to the nature of the salt From these 
two results it clcailj follows that between 
the temperature oJ lapoiir and its elas¬ 
ticity, the rtlatioH is sensibly different, 
aetording as the vapour ts pioduted by 
the ebullition of a saline solution or by 
evaporation from its surface 

The cause of thisdiffeience, and that 
of the unitoiiuity of the temperature ot 
lapour formed by water and by saline 
solutions, under the same atmospheric 
pressuie,cau only be finally ascertained 
by a moic exact examination of the 
fuiuiation of vapours iii saline solutions 
by evaporation 


NkW Term in Physics 

It IS now well asceitamed that certain 
bodies, organic oi inorganic, simple or 
(ompound, when in contact, mutually 
ait on each other in a mannei distinct 
fiom Simple rhemical agency, and that 
compounds are the icsult, the elements 
of which aie not immediately traceable 
tn the original substances In the 
organic world, the effects of this un¬ 
known power are numerous and well 
known in the various animal and vege¬ 
table secretions, and the branch of 
fei icnce u Inch analyzes the products and 
then appaiont origin has been herne 
called organic chemistry Tn our pre¬ 
sent state of Ignorance of the subject, 
M Berzelius pioposes to give the name 
catalytic to tins unknown agency, and 
catalysis to the decomposition of the 
bodies resulting from it The apparent 
secretion (it we may apply the term 
here) of minerals in veins of rocks, not 
appaicntly (ontaining the immediate 
elements of those deposition^, is the 
most remaikable example of the effects 
of eataly tie force in the inorganic world, 
the locent lesearches of Mr Fox, as ex¬ 
plained by him at the Bristol British 
Association meeting, seem to promise 
to throw some additional light on the 
subject 

Comparison of distant simultaneous 

I ibiations oJ the Magnetic Needle 

Hrr Gauss, Astronomical Piofessor 
in the University of Gottingen, has de¬ 
lineated upon a chart, the variations ot 
the magnetic needle, as they were 
obseived, on the 1st of April, IS'l'i, m 
the cities of Copenhagen, Altona, Got- 
liiigen, Leipsic, and Rome* The vi¬ 
brations aie lepresenled by circular aits 
drawn to the same sealj* '^hese arcs 
were found to be the longest at Copen¬ 
hagen, and the shortest at Rome The 
result IS peculiarl) deseiving of atten¬ 
tion, as the day of ohscrv ation happened 
to be one on which an eruption of Ve¬ 
suvius occurred The comparatively 
feeble oscillations, at Rome at such a 
time, would seem to contradict the 
opinion grounded upon some other ob¬ 
servations,—that this kind of phe¬ 
nomenon has an influence on the mag¬ 
netic needle 

• Selected, it IS presumed, from tlicir dif¬ 
fering little in longitude 
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Phosphorescence of DecayM Wood 

Thf investigations of M Dessaignes on 
this subject ba\o been recently con¬ 
firmed by experiments made by M 
Florio The results are, fiist, that 
ditfeicnt kinds of decayed wood placed 
undci favourable conditions, exposed to 
atmospheric air and moisture, are capa¬ 
ble of shining in the dail#, secondly^ 
that the emission of light is at a maxi¬ 
mum in oxygen, and is destioyed b) 
hydiogen, azote, and caibonic acid, 
tliiidly, that the wood ceases to be 
luminous when placed in vacuo, whiih 
proves that the phenomenon is onl) one of 
slow combustion It is also asceilamed 
that d temperature of fiom SO** to 05« 
IS by no means essential to it, as vvas> 
behoved by M Dessaignes, at least 
not when tRe combustion has com¬ 
menced, on the eontraiy, the phospbo- 
lescenee is not peiceptibly diminished 
by the tempeiaturc of ice, and if the 
vessel containing the doeajed wood be 
plunged in a rcfiigeiating mixture of 
tour 01 five degrees minus, the lu- 
lumousne^s continues tui upaauls of 
an hour, and that heat docs not appcMi 
to augment it M Florio also asier- 
tamed that it dec a} ed wood, the phos¬ 
phorescence of which was maintained 
l)\ moistening with water, weic w’cttcd 
with alcohol, the light was extinguished 
in d few minutes, while on the otliei 
hand, it continued more than a day if 
oil were applied in the same manner 
He has also found that this pbospboiic 
light does not present any trace of 
polai ization or of elect! icity, and, finally, 
Hs a simple means of measuring its in¬ 
tensity, he arranged thrpe minors, and 
found that the light received by the 
thud, after reflections from the first 
and second, was still perceptible in a 
fourth, and also that the phosphoics- 
ceiice was ^lerc^tiblc through an enve¬ 
lope of SIX sheets of thin paper in whicl\ 
the wood was enclosed 

On Veratria 

As Veratria now ranks among the most 
salutary ingiedients ii» Materia Medica, 
it must naturally be of great iriteiest to 
the pharmaceutical and medical world, 
to obtain so valuable a substance in its 
perfect purity, that is, very white, with¬ 
out being adulterated w ith foreign ar¬ 
ticles, the author of these lines take 
this opportunity of comparing the 
methods hitherto pursued fur the pic- 


paration, with the one lately recom¬ 
mended by the pharmaceutist Simon of 
Berlin 

Veratria was discovered in 1819, 
by Pelletier and Caventou, and at the 
same time hy Meissner, in several plants 
of the genus Veratruiii, and particularly 
in the root of Veratrum album, oi 
white hclleboic, and in the seed of 
^ Feratt um sabadilla, sabadilla seed 
• The sabadilla seen was treated witli 
sulphuiic ether, which dissolved a vola¬ 
tile ci)stal]i/ahlc acid, and a fatty and 
other substances, the lesiduum trealcMl 
with boiling alcohol, a deep blown co- 
louring^inattei is obtained, whidi is 
filtered ofl and evaporated to the con- 
bislency.of an extract Cold watei will 
now dissolve this oxtract, exc cpt a small 
ciuantity of fatty matter which is lilu uxl 
off, the solution, howevei, has to be 
concentrated by evapoiation, and fillcied 
again, and then prec ipitatcd with sugai 
of lead, which fields a copious jellow 
precipitate, and an almost colouiUss 
liquoi, which, aftci having passed some 
I snlplniietted hydrogen, foi removing any 
j excess of load, and liltcied and evapo- 
i lalcd dgiin, IS Heated with magnesia 
This piecipitaU', when dissolved in boil¬ 
ing alcohol, whidi is attcrwuills to be 
(listillcd otf again, yields a pulverulent 
suhsUmcc, the veratria, which is yellow¬ 
ish, but which may be whitened by re¬ 
peated ticatineiits with alcohol and pie- 
cipilaliotis of water 

Couerhc s method is to make an alco¬ 
holic extract from which alcohol is dis¬ 
tilled off, and this biownish-rod cxtiact 
is now boiled with watei acidulated with 
sulphuric dcicf, until a miricial alkali 
does not indicate any prcxipitatc, hy 
adding now a solution of potassa oj 
ammonia, the base or veratria is pieci- 
pitatod in its yet impure state 

For uhtainmgat still purer, it is dis¬ 
solved in vciv diluted sulphuiic add, 
and to the sulphate of veratria so ob¬ 
tained, are added some drops of nitre, 
a( id, and the liquor is decomposed by 
potas«za dissolved, and we obtain the 
alkaline matter, which is washed with 
cold water, and redissolved again witli 
boiling alcohol, &c Simons method, 
howevci, as described in the Beiliii 
Annals is very simple, the seed is 
treated with boiling alcohol, which is 
distilled off afterwards, and the extiact 
boiled with water acidulated with sul¬ 
phuric acid, until suhearbonate of soda 
Will no more produce a precipitate, the 
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vhole li(|Uo! IS s(t asulo foi sdllini;, 
(hiufijr wUuh pciiod the oil of SiibddilU 
IS si'piritod and fillcrod liom it, and 
tluMi It IS piccipitatcd 1 )\ Mib( \ibonatc 
of sodi, so as to lta\c Ihc lluid alkali, 
tliPii put Ihc kittle over the liie, when 
tbo fiotb will at once be rtmo\ed, 
befoic It begins to boil, \Liatiia coajru- 
lali s tofTctlui, and may easily be ic- 
ino\id It IS wa'^U'd out with watei^ 
and disiolouicd in the fullowiiif^ man- 
iiu Atlci liaMiiiT di‘sM>l\cd it in boil- 
in^alfohol, idd then aninuil ihauoal, 
and, aftii agilatiii^^ foi sonic time, hllir 
till tluid,wdiichwill \t last b“ionie quite 
(hai iNtipoiate the siniils ofwinoo\ci 
a sand-bath, iiid the leinainiiij? mass m 
a poll dam dish by niians ot walti- 
\apouis It is obMous now, m what an 
iinpioved manm i ^e^al^ll maybe ob- 
taimd by this list proicss, nnoidiiii^ 
to I III Ill's!, when the \ tiatu i w is hltoied 
oil, aii«l washid out with wall i, and 
then iedissol\ed ajijim, i unceiitiated 
and piiiipitated a;>am with sodi, the 
ilkaloid w IS si pulled hy pri's'sinjjf it 
between blollin;^-pipci, and must natu- 
iall> siiffii a jjjieit loss in the piodiiit, 
when as, in the lattii, tbo alkiloid is 
sipaialed fiom its arid solution, and il 
luiis lioin itsell by mums ot beat m 
the bag'll (luid to its piopci subbtanie 
llu pioduitltylhe loiniei piocc^swas 
foi tv j^iams tioin the oiiiue ol tkai 
Sled, and that ubtaimd bv the last pio¬ 
us's IS htl>-toiu t»nins. wbitli i» d pci 
u III nioie —Silltmans fouuuil 

uhon nf ynj th \m (; nan liitih 

Btf the \\l\ J 15achm\n 

From a Aaiict\ ot accuiatc cxpeiinients 
w'bich bi\e been made at dillcicnt pc 
nods, it ajipeiis that the hawk, the wild 
pigeon, (Vohimha mnjiatona^) and 
scvual spoi ics of wikkduikb, il) at the 
late ot a mile in a iiimuti and a half, 
th's IS at the late ol loitv miles an hoiii, 
four bundled and eighty between the 
iisinjj: and seilimj: ol the sun, and nine 
huiiflitd and sixty inikss in twcnt>-loiir 
liouis This would enable hiids to pa''‘S 
from Charleston, U S , to the distant 
iioitliein settlements in a single dav, 
nul oasil) ai counts for the i in uuislance, 
Ihit geese, diirks, and pigeons lia\c 
bi (n taken in the noi tbi in and c istern 
slates, with undigested lice in their 
imps, whiih iinist lu\e been puked up 
111 lilt nil In Ids of Caiolma oi CJeoipiia 
but tlu diO bcloic 


Hiue I'l a wi Ik it tested aieount oi a 
talron honi the (\iiiary I>^lands, suit to 
the Duke ot Liimi, which retiinicd 
flora Andalusia to the Island of Tcne- 
iifle in sixteen houis,whirh is a passage 
ol sc\cri hundred and fill} miles The 
story ot the falcon of Henry II is well 
knov\n, which, pursuing with eagerness 
one of the sunall spei ics of bustaids at 
lAjiitambleau, was taken the following 
day at Malta, and lecognised bv tlu 
ling wbith she boie Swallows 11) at 
the late ot a mile in a minute, wbiili 
would be one thousand foui bundled 
and loity miles in twcnly-Ioui houis 
Tbit many buds loiitinuo tlioii mi 
giatums by night as wi 11 as oy dav, and 
aie thus enabled to make an additonal 
progicss, may he easily asici tamed fiom 
then notes, which, m Autumn and 
Spring, the seasons ot thin migration, 
wo okcii heai hy night The cuts oi 
gei so, 11 aiu s, mil soino spci ics of land- 
buds aic distmitly hoaid, and othcis lly 
siknlly AVild jugcoiis arc fioquciitly 
sun, at lailv diwn, iii tlu highci at- 
mosphcio Thiy tly higher by night 
Ili.in by da), and thus expeiiomc hss 
nil oiivomi lice liom daiknoss The 
great Hooping Cianc scaiccly cvii 
pauses in Ins migiatioiis to icst in tlu 
iniddk States I h ivelii aid his hoarse 
notes as hi was ])issing o\oi the highest 
mountanis oi tlie Alkghan), but In 
w is always too high to be seen by the 
Hiked c)c This bird seems to take 
wing fiom bis iisual wiiiUi ielicits in 
till south,asci nds mtotlie bigliei it gions 
of the ail, and st iicily lulls until he 
auivos at Ills bictding-placcs, in oi 
ncai the polii legions^ 

8ingiihv Employment of the 
Hutnun Ra< (, 

• • 

In Mexico, the faUtiiing of hogs is 
tamed on upon the most extensive scak, 
in laigo oslahlislmieiits devoted to the 
puiposc In till so, young pciioiis, 
chosen tor then st length ot lungs, are 
employed to siny ihc animals to slap, 
and m tht mterwils ol then repose and 
ofjiheir meals, these (.horisteis aie busy 
in appeasing tbo little jcalousus and 
quail els exiitcd among then (barges 
by dyspetisia It is stated that the 
audience show great satisfaction with 
the peiformaiius, and sometimes llnow 
in a tow notes, pom uitouraya Us 
' ant ns 
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Oi^antc OrtiTin af Tupdt Stone 

M Enui-NBtRtr haH recently mado the 
reiriaikable disto\ciy that the siliceous 
locks, appaiontly homogenous, Iruiblc 
and c\en laminated, and which aie 
kn(»wn by the name ot Tripolics, (potter 
schtefer ot Weiner,) aie entjrel> foi- 
med of dislimt leraains, or lathei ske¬ 
letons of infusorial aniinafs of the ftos- 
tilanan older, and ot the jjcnoia cono~ 
ntnta, sj/rudfOy gaillonetla These 
lemains, wbidi liavt pcilectl> picsci\ed 
the loiui of the silicilied bodies of these 
intusoi ue, may be scm n with the {jicatcst 
distinctness in a micioscope, and mi} 
be loadily compared with the living 
specie'* which ha\e been observ'd and 
aciuidtclv diawn by M" Klnenbcrj^ 
III many (‘^ses llieic is no appletlablo 
diflennce, the spctics arc disciimi- 
nated by the loim, oi more distirullv, 
b} the numbcM ot the lrans\oi'.al sepia 
which diMde then minute bodies ind 
M Eliieiibeijr, who lias succeeded in 
countnij: the.in, has found tli( same 
nuinlKi ot these septa in the fossile ind 
in tbcliviiiff spLCics Ills m\estiu:ations 
ha\e boLii made on the fiipolits ot | 
BiUn, in Bohemiv, of Santa-lMoi i, in 
Tuscany, and on those ot lie di-Kiaiicc 
and Krariiisbid It is only mcessar) 
to take a samplt of oik of those tiipo- ; 
lies, that of lldin tor instance, to j^iulc j 
a little on a plait ot "jhiss, to tcmjKi the i 
dust w ith a diop ot w aU r, and then to see 
by rnc ins ot a j^ood muioscopc, tliou- 
*' mds, 01 lathei millions ot k mains of 
these animalcnloe the‘^ruUor iiumbci 
of the spcsies aic fiesli-watei, but theie | 
aic also maiHie, especially in the tripoli 
ot lle-dc-Fiaiice M Du|aidin cii- 
deci\ourtd to \eiify this siuf^ular dis- 
coveiy, his attempts to do so by means 
of the tnpolics of cornmcite, and of 
many eollcctions, weie tolalU tiiiitlcss, 
hut loitnnatefj, at the Eiole dtb Mines, 
he met with the genuine Hilin tiipph 
M Duti6noy pointed out to him the 
ditfciciice between tins pscudu-tiipoli, 
w bii h IS a tresh-water depot formed in 
iccent geological ®ras, and ti ipolios, pro¬ 
perly so called) which die cither vul¬ 
canic 1 ocks, or carbonaceous schistus of 
a veiy ancient formation, modifiljd by 
Igneous agency, as may be observed in 
that ot Poligiii, near to Rennes I u these 
tiipolies, in that ot Venice, which is 
)ellowish, and whoso ongin is not 
known, as wcdl as in many others, spe- 
ciiiieiis, of which are to be seen m the 


Fioh de% Minc^ oi in the fat dm dt$ 
Plantes, nothing is to he distinguished 
but fine ccjiial-sizc d giain^ ot silua 
The stone from Bihn is ot a clcai 
gravish-yellow, laminated, piosenting 
all the apjienance ol a very modern de¬ 
posit, and entirely composed ot 01 game lo¬ 
rn nils, these arecy liridi ical tubes ioinied 
by aiticulated rings, which with numbeis 
ot detached lings arc found smipl} ag- 
giogatcd together wflhout aii) cement or 
intciposed matter, 11 k» lings aic of 
vaiioiis magnitudes, fiom the yooSitjsu to 
the Tcnooij!? t>l an inch in diimctei,their 
avoiagc altitude being about halt their 
diimcUi, they miy be discerned by 
means of a single lens, magnifying 70 
or 80 tjmes These lossils are evidently 
oigimc rernuns, but in iorm they ha\e 
no lesemblance to the hamlatia, which 
are puMriaUt FiomvvhatM Dutifnoy 
told him corueining the Santa Fioiatii- 
poli. which IS also a icccnt deposit, M. 
I Dujaidm conceives that amlogous fos- 
I siK will be disco\ei0(1 in othci silicc'oua 
1 tiiable deposits belonging to the tertiaiy 
toniiilions, but nothing ot tlu kind is 
peictivabU\ ("leii in the' pnlveiulent 
siliceous deposit actonipinying the 
Ml inlites ot the Pans basin 

(.balk taken fiom ccitam paits ol 
the tie ticcous lorrnation, has been found 
to ((insist of the f/c bt is immite coials, 
tovaiiiinifeia, and valves ot a small 
c nlomostiaceous animal lescmhling the 
njtluttua It is piohiblc, thcictore, 
that oiganic agency has been more cx- 
tensi\cly cm ployed in tlie toimation 
of the (.rust ol the globe than has 
hithcito be cii supposinl, Uie last-men¬ 
tioned tact jfiMiig additional suppoit to 
the hypothesis that lime is i pioduct ol 
oigaiiic oiigiii We hope that the na- 
luialists of oil! own countiy will hasten 
to ascertain and Lonfiim the tiuth oi 
this singular d sco\ciy 

Hypotheses iispt cling Autora 
Itoinilis, 

Olr readeis aie aware that ut the late 
meeting at Biistoi, Mi Heiapath do¬ 
se iibed the appeal ancos picscuted by a 
leraaikablc Auroia he witnessed in 
November last, fiom which he tame to 
the conclusion llut that pbenomenon is 
merely electruity pi'-siiig ott fiom a 
charged cloud, in the act of dissolving 
in air that can take its water, but not 
us clectiual fluid, which couseciucutly 
becomes visible 
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Josrlin of Sfshcmectady, U S 
lias recently pnbhshed a paper on tbo 
Subject of Aurdrat and, firom a number of 
observations, comes to die eoocliisions. 
That the temperature of the air is fall¬ 
ing, and the atmospheric pressure in¬ 
creasing, on the day in which an Aurora 
appears; that, generally, after an 
d^vora, the atmospheiic pressure de¬ 
creases, temperature rises, and water falls 
as snow or rain within two days, that ^ 
the air at tfio caith's surface, if not 
saturated with inoistme at the time of j 
an Aurora, is mu( h nearer than usual to 
that point 

It will be easily perceived that these 
results aie conformable to Mi Ilera- 
paths hypothesis Professor Joslm, 
however, proposes another equally do- 
servins? ot attention,— th6t Aurora is 
the 1 emit of crystallization oj the va- 
pours of the atmosphere The follow¬ 
ing aie the piincipal steps m the argu¬ 
ment. 

Light IS given out during the pro 
foss of congelation,and since it appaiis 
that the state of the alinosphorc is 
faiuuiable to the deposition of moisture, 
and to Its cr) stallization from the ile- 
c uasing tempeiatuie, it is licnco possi¬ 
ble, if not piobable, that the light is the 
result of this action If the molecules of 
(rystals have a peculiar kind of polfjirity 
winch go\oitis them in their nriange- 
luent, they may he al&o affected by the 
magnetism of the caith, and thus would 
be produced the columns winch Aurora 
usually presents, their fluctuations 
arising from the unsteady nature of the 
atmosphere and the continual repro¬ 
duction of light from the cfystalluation 
of new quantities of vapour 

It has also been obseried, that Au¬ 
roras are most common duiing the 
months of November and Dtceinbei, 
and that when they cons^t meiely of a 
bank of light, like the dawn, the mag¬ 
netic needle is but slightly affected, but 
that when beams or streamers are foi med, 
the (listurbanc c of the noodle seems to 
indicate a more active magnetic energy 

There is no contradiction between 
the h} potiieses of these two gentlemen, 
and as all theories are only regarded by 
true followers of inductive science, as 
guides in the colleotion of new facts by 
which the real explanation of a pheno¬ 
menon may, in time, bo arnved at, 
meleoiologists will have now incen 
tive^ to oxteiided and accurate obser¬ 
vations 


C(m:*emm^umertcal Erpressron of fhe 
lVelfare,^c , qf a Naiion 

M Du PIN, the present President of the 
AtadSmie des Sciences, in his Re¬ 
searches oh the Influence of the Pnee 
of Corn on the population of France,” 
read m May and June last before the 
Academy, h^s come to the conclusion, 
that It is untiue to assert that the 
abundance or scarrrty of the means of 
subsistence, acts as the pnncipal and 
predominant cause, in the amount either 
of births or of deaths in the French 
nation, and that “the years in which 
the gieatest numbers of marriages lake 
place, are not those in which tbo prices 
of provisions aio the lowest" 

He considers it os demonstrated, that 
“the foituitous causes biapught iiita 
action by intern pci ate seasons, lom- 
mcrcial lluctuatroiis, and the vicissitudes 
of huni.iii affairs, piodiice at the pre 
sent time ranch greater iiit qualities m 
deaths, marriages, and births, than tho 
exticmcs of abundance or scat city 
“ It IS not, then, iiccossaiv oi useful, 
he continues, “ for Fienchmen to extol 
the desolating doctrines of Malthus, 
which deprei ate the increase of the hu¬ 
man race by the less opulent classes ’ 
And he rejoices “that Science is able to 
demonstrate that the speculative and 
systematic theones which freeze up tlic 
human lieart and wound the natural 
feelings, are contradicted by fai ts, and 
have no foundation in expeiience 
Ho then piocceds to take advantage 
of the newly-discovered and welcome 
truth in the following manner — 

“ The minute vanations in the annual 
amount of births, marriages, and deaths, 
even when groat alterations have taken 
place in the price of corn, have led me 
to seek for a function of these three 
social elements, which should exhibit 
these vanatiens far more sensibly, by 
conrecting, through the means of each 
other, the irregularities produced by the 
numerous unforeseen, accidental, and 
transitory causes 

“ Every general cause of public pro¬ 
sperity multiplies, op the one hand, the 
births and marriages, and diminishes 
the deaths on the other 
“If we suppose a population so 
situated as to remain in the same social 
and physical circumstances, and which 
should at once be doubled, tnplcd» 
quadrupled. Sec, the births, marriages 
and deaths, would be similarly doubleiH 
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tripled^ quadrupled, ccfiacquontly, 
the proportion of llio births and mar¬ 
riages to the deaths would remain con¬ 
stant, whatever might be the increase 
of the population 

** 1 have taken the mean bf tlio two 
following proportions 

Jllrths Mun-fngts 
Doatlis DLath»4 ^ 

and I have called it the Function of 
Vitality 

** This Function is, as has been seen, 
independent of the total number oi the 
inhabitants This, m the existing state 
of things, offers a great adiantage, for 
the fact IS, that up to the piesent day, 
the reiisui, of the whole [French] popula¬ 
tion has at all times been imperfect, but 
the Registers of the State ha\e given, 
with great accuracy, the annual number 
of the births, mariiages, and deaths 
“The very evident vaiiatioiib which 
the Function of national Vitality undei- 
gOGS at the end of a certain number of 
years, aie the mathematical expicssion 
and the sure demonstration of the great 
changes which have affected the vvelfaie 
of the people 

“In the following Table are given 
the Pi ice of Wlu at, and the Function 
under consideration, obtained as above, 
for each year 1817 1830 The 

years, &c, are airanged into gioups, 
and the fifth and sixth columns con¬ 
tain the means of each group 

Comparative Table of the Prices of 
Wheat, and the I untixous of Vitality, 
for fifteen years, arranged according 
to the Prices, beginning with the 
highest. 



“ The first l^roup embraces a period of 
extieme dearness, the mean of the prices 
iMwhich is 30 fr. 404 c, and the mean 


value of the Functions of is 

0 5037 

“ The second; a period of high pnoea; 
the mean of the^neps is 22 fr* 
and that of the Funotiens of Vilidtty, 
0 6092. 

“ The third, a penod of intermediate, 
or moderate prices, mean price, IBfr 
05 c , mean of die Functions of Vitality, 
0 6168 

» “Thefouith, a ifbriod of the lowest 
pricob, mean price, 15 fr 69 c, iftid that 
of the Functions, 0 6097 
“The Function of Vitality of the 
fourth, or lowest-pnce period is, as may 
he obser\ cd, less than that of the third, 
or moderate-price period 
“It would, theielore, appear to bo 
most iiivourabic to the welfare of the 
nation in general, that the puce of corn 
should iluituate among the intcimediate 
pi lets of 1 tr above, and of 2fi uelow, 
18 fr per hectolitre of wheat 
“Before a fuither extension of the 
conclusions which may he drawn fiom 
similai consideiations, it will be no 
ce^saIV to accumulate obscnations, 
and to proceed with great circum- 
spcdion, so that there may he no 
tem]>tation to hazaid consequences, 
which futurity and facts more carefully 
collected and established, may not con¬ 
firm , • 

“ It would be desirable that the value 
of this Function should be inserted 
every year in the Annuatre du Bureau 
des Longitudes It might be placed in 
the Summary of the Population-Tables 
whu h have been given—1817 18J5. 

“This new element would imme¬ 
diately attract attention to the degree of 
welfaie or distress enjoyed by the 
population of France in each of the years 
so furnished 

“ Statesmen, statisticians, and medi¬ 
cal migi], caci} in his own peculiar 
sphere, might then study the causes of 
the variations indicated by this element, 
and by this means, much valuable 
assistance would be afforded to such 
as may attempt to appreciate the 
causes which are favourable or other¬ 
wise to the amelioration of the condition 
of man 

“ Fifty years ago, the mean value of 
the Function of Vitality, calculated 
upon an average of fourteen years, 
amounted to 0 5403 
“This same Function, calculated on 
an average of fifteen years, from 1817 
to 1831, gives a mean of 0.6103 The 
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supciioiity of tlio Idtfer number is the 
cxpiossion of the immense ad\ance in 
llie wclfaic of the French people in the 
couibc of tilt last half-centuiy 

“It Is to be wished that the 

fcuuio Function should be caielully cal¬ 
culated for other countries, in older that 
their welfare and piospcnty might be 
accurately compared by one and the 
same bcale ’ 

*• i 

rmb/e Sparks from tJte Torpedo 

No one up to the present time has >et 
pi.nencd the cleitru spaik in expeii- 
inoiits made on the toipedo M de 
Humboldt, e\en in the natne (ountiy 
of the g}tnnotus, did not succeed in 
obscr\ing it Walsh, unsuccessful in 
nuineioub attempts loobtiin ilfioiri the 
torpedo, suci ceded, iti August, 177G, ui 
rendenng the spaik Msible, in opc- 
lating with a g}umotu« Fahlberg, lii- 
gciihousz, ami otlicis, ha\o staled, that 
they have ohsencil, at limes, a spaik 
duiiLig the dischdigo of the electrical 
eel of Sui iiuini 

MM lAiiaii and Maltcucci, in some 
experiments upon torpedoes, conducted 
w'lth great cave, ha\e ailived at ,lhe 
most successful icsuUs A letter, ad 
diessed b^ the latter philosopher to M 
Arago, contains some cuiious details on 
llic sub]ec r * • 

The uuthoi, in the Gist place, de¬ 
scribes the ipparatub by means(»f which 
M Luiaii was able to obtain tioin a 
single toipedo as many as ten spaiks in 
Slice ession, every one \ery visible and 
brilliant As far as M Linaii could 
a^ceitain, neither the the age, nor 
the sex of the animal made the slightest 
diGcienee in the production of the 
spaik A small torpedo, of four inches 
and u half in diaruetcr, fuinishcd him 
with a long train of ^ ery hiilliant sparks 
They ueie alsoobtainetkfiom a torpedo 
which had been kept three days out of 
the sea, but then the brine of his tab 
was obliged to ho peipetually renewed 
The decompobition of acidulated water, 
and the permanent magnetizing of steel 
needles, were constantly obtained by 
M Linaii 

M Matteucci, after describing his own 
appaidtus, which differs but little from 
that of M Linari, states that he, in the 
first place, \eiiGed the results of the 
latter expenraenter, and then succeeded 
m obtaining, with the turrent of the 
torpedo, all the phcnuiucna ui the ordi< 
iuu\ elcctiu turreat 


“I came finally, saysM Matteucci **,to 
the most conclusue experiments that I 
could ha\e desned for the de\ elopement 
of the clectiic cuiient in the torpedo 
These experiments are always extiemely 
diGicuU, from the feeble \itality of the 
animal when often iriitated, and fiom 
the Gxtieme care necessary to preset\e 
it ah\e whe^ out of the sea 

“ By means of a \ery sensible gaha- 
nometei,! found that the curient in the 
torpedo is constantly in the direction 
fiom the back to the abdomen The 
foimer may he considered as the posi¬ 
tive, and the abdomen as the negative 
pole of Its apparatus The discharge 
acts m the same direction in the two 
organs which arc on the sides of the 
toipedo, the cuirent is also ohlaiucd 
precisely the same, whcn»one of the 
poles of the galvanometer touches the 
lowci pait of the light organ, and the 
other the ba< k of that on the left, or 
invtiscly The ilev lation of the galvatio- 
mctci is incicased, if instead of diiectly 
touching the skin of the torpedo with 
the platma poles, they are biought in 
contact with slips ot metal, pieviously 
placed on the two surfaces of the Gsh, 
but a continuous curient is never pio 
duced, however much the organ may 
bo compicssed The discharge is ge- 
neially produced with certainty, if the 
animal is bent so as to rcndei the abdo 
men slightly concave If the skin with 
winch an oigan is tovcied bt icraovcd, 
the deviation diminishes in intensitv, 
but always occuis again when the ani¬ 
mal dischaigcs When it ceases to 
dischaige, not the least trace of the 
electi 1 C cuirent can bo detected in any 
pait of the organ The deviation is 
also altogethei suspended, when the two 
extremities of the galvanometer touch 
the back, or the abdomen, of the G4i 
at the same instant If ot^the three 
nervous bodies which’ran *fiom the 
lirain and penetrate an organ, two are 
cut away, the discharge still continues, 
but it immediately ceases on cutting 
away the middle one The other oigan, 
it left entire during these opeiations* 
continues to act wvthout interruption 

* Fluorine 

It is not commonly known in this 
country* that this simple substance lias 
been obtained in its separate state M 
Baudrimont, in a dictiouaiy of general 

• See Vol. I, p 204 
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]ihymcs, published in Deceinbei, 18J1, 
indicated its geiieial pioperties in these 
terms “ Fluorine is a gaseous body of 
d deep brownish-yellow, its odour is 
similar to that of Chloiine, or to that of 
burnt sugar, ti does not act on glass , 
it depii\es indigo of its ooloui, and 
(ombincs directly with gold M Bau- 
diimont has leoently ol^ained it by 
treating a mixture of tluoiidc of calciulh 
and pci oxide of manganese, with sul-' 
phuiic acid in a glass bottle, the excess 
of one ot the substances employed 
would produce either oxygen oi hydro- 
lliionc acid, and this last by its action 
on the glass would be changed into 
silicated-tluonc gas His liist method 
of extracting the lluoiine, consisted in 
deroinpoiing fluobonc gas by means 
of the deutoxule of lead heated to red¬ 
ness, and he obtained fluoiine but 
less puie than substqucntly 
M Pclou/e lias lately announced 
another mode, he deiomposcd tluoict of 
siUci in water by means ot (hloiine,—the 
lesult, accoiding to M Baudrimunt, 
ought to be a compound of hypoc lilonc 
and hydrolluoiic acids 
A gicat difleiciice is dcser\ing of 
icmaik between the tluounc obtained 
by these piocosscs and that which 
might ha\c been expected to he the 
base of lluorie or hydiotluoiic acids, so 
well known foi its energetic action on 
gUbs, and which appeals to be more de¬ 
leterious than other h)<lro-a( als 

We may liopc, tlicic'foie, soon to be 
hettei ac(puintcd with lluorine than 
with lluoric acid itself, which c an neither 
be picpared nor preserved in glass 
vessels 

Railroad Acts to end of recent 
SesHon 

Till- following Railroad Acts hove le- 
teived the loyal assent since our notice, 
p 7h, liny complete the list lor*the 
iKcnt Session of Parliament 

28th July 30 London and Blue k- 
w all Commercial Railway 

„ 31 Xremoutha Har¬ 
bour and Railvv ay , 

Aug 13 32 Edinburgh, Leith, 

and Newhavcu Railway 

„ 33 Dublin and Dio 

gheda Railway 

Pai liumeut was piorogucd on the 20th 
oi August 


United States New Patents' Ait 

The Bill* for the establishment ot a 
Patent Office in the United States, and 
for placing this branch of the adminis¬ 
tration under the control of the legis¬ 
lature, on a simple andiational system, 
intelligible to all, has passed into a law 
It received the fiat of the President 
(“Approvh), Andrfvv Jackson, ) on 
the 4tli of July#last,—the Sixtieth 
Anniversary ot Amciuaii Indepen¬ 
dence The uit IS called an Act to 
promote Useful Afts, and w^o look with 
envy on the title Nothing could be 
moie 111 perfect harmony with the mc- 
moiahle day on which it obtained the 
American “ Royal Assent, and though 
we adftiit that the passing of such an Act 
iichly deseived an anniversary of its 
own, yet, taking it as it occurred, what 
could possibly be moic peculiarly im¬ 
pressive than the contemplation ot the 
chief magisti itc of a gicat nation, on 
the anpiversaiy of that nation's iiifle- 
pcndeiice, giving validity to an Act to 
piomote the useful arts A moic appio- 
pnitc sub]C(t foi an historiCcal pKturc 
III the Washington Capitol can scarcely 
be imagined 

Fiom such a scene, if we tqin our eyes 
homeward, what humiliatiou awaits oui 
national piidc, hcie we see highotti- 
cial* poisonages clutcning exuibitant 
fees, and battling every attempt made 
by our most enlightened and intelligent 
countrymen “ to piomote the useful 
arts ’ Here we see delay,and manmuvie, 
and de( option, successfully defcriing, 
yoai afttr year, a measure deeply iii- 
tcrcstiiig t090ur native talent, and uni- 
vei sally impel taut to the national ma- 
nufuctui es Is it possible to contemplate 
uniulllod this coiitiast between ‘‘the 
Old and the New Country ? ’ In tins, 
a fee of a few dollars on each patent, with¬ 
out a faithiftg fium the government, 
maintains an office, in which qualified 
persons aio in attendance to advise in 
cases of doubt, and to examine, and regis¬ 
ter, and exhibit all specifications, in 
whu h aic piov ided scientific books, perio 
dical publications, models, and collcc tioris 
of machines, products, &c, all selected 
and preserved foi the purpose of spread ^ 
ing accurate infoiriiation on subjects 
connected with patents, patentees, and 
pdlent-rights In our country, nearly 
£30,000, perhaps more, has been paid 

* An Abstract of this Bill is given at 
!> 70 of the present volume 
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'Within the current year to high public 
functionaries^ who do nothing in the 
fnattei, out of the pockets of inventors 
seeking; secunty for their own discover- 
es,—what ha\e they receiied in return ? 
—about 300 lumps of green wax ' nut a 
“ drachma" more, not a partic le of in¬ 
formation has been granted—not the 
Blightest guarantee of the validity of 
the patent has been vouchsafed, and 
so little real knowledge has been pur¬ 
chased by this enormous outlay, that 
the instruments to which these lumps 
are appended, have been turiedly de¬ 
fined by one intimately conversant 
with them, to be generally “ traps 
for the unwary, sources of heait-break- 
ing annoyance, and, in many cases, 
causes of utter ruin ' 

The original bill of the United 
States IS so little altered by the 
Act, and the abstract we ga^c of the 
former at p 76, is so copious and col¬ 
lect, that we considei it unne(es‘^aly to 
repiintthe new document Theie are 
home additions, of which the following 
aie the piiiuipal 

Commissioner has the privilege of frank¬ 
ing all letters and packages by mail, rc la- 
ting to the business of the Patent-Ofticc 
On a reiivwtd ap[)lication for a ]>atent 
being refused, applicant may have oxa- 
iniiiers of his clai’'i appointed 

Inventor not to lose ins right to a patent, 
reason of his having previously taken 
out letteiB-patent theremr in a forcigu 
country, and the some lia\mg been pub¬ 
lished at any time within six months, next 
preceding the filmg of his specification *’ 
Patent, on request, may date from fihng 
of specification, it the same do nut exceed 
MX months from issumg of patent 

Specification, on request, may be pre¬ 
served secret m tbe Patent-Ofhee for a year, 
or until the necessary models be funnshed, 
during which time applicant to be cntitlod 
to notice of mterfenng applications 
Caveat must set forth the design and 
characteristics of invention,—^may oe pre¬ 
served secret m Patent-Office. Person 
filing caveat to file his specification, &c, 
witmn throe mouths after receivmg notice 
of mterfenng apphcation 

Defendant m an action relying on previous 
invention, knowledge, or use of the thing 
patented, must give special notice of the 
name and lesidenoe of party possessing 
such pnor knowledge. 

Patentee believmg himself inventor at 
time of application, not to lose patent on 
account of mvention having been known or 
used m a foreign country, it not a|>peanng 
tliat it liad be^ patent^ or desenbed m 
any pnntcd publication. 


Patent ton i may be extended seven years 
beyond the first term of fourteen, on appli¬ 
cation to comnuBsioner, setting forth rea¬ 
sons, giving public notice of same, furnishing 
tho P^rd appointed to judge with descrip¬ 
tion of invention, profit and loss, &c, and 
obtainmg a favourable decision of the said 
Board Commissioner is then to extend 
the patent by a certificate of said decision 
No grant of o^nsion can be made if tho 
fiiM term bo already expired 
* Applications pending at time of passing 
Act, and on which duty is paid, to be pro¬ 
ceeded with as though &ed niter the passing 
thoroof 

We have extracted the Fe‘es, and 
tabulated them for convenient retcreni e, 
and also to exhibit more conspieuoubly 
the vexatious pre eminence as to ex¬ 
pense, which a “ subject of the king 
of Gicat Bnlain must hold^Jbo long as 
his own government will not follow the 
example of othci nations, and relieve 
or loinove the opprebsive buiden 
Duties to be paid on Appheattonsy , fat 
l^atents, and otJter Jtusiness relating 
thereto^ undei an Act of the Umted State&y 
passed the ^th of July, 1836, entitled ‘*An 
Act to promote •useful S[c, 

Dulls £ & d 

1 C eat to be rctiirm J if PaU ut 

bi giibai quentiy bikeii 20 4 10 0 

2 Applitatiuii for Pate ut — 

il hyaCiti7eii oran Alien 
nviiUiit of a Miir, lm\mg 
mn<le outh uf mtinlion to 
bccuniL Ciii^en 40 9 0 0 

{b) If by a Subject uf tbe 

king uf Or*.At Itiituin 500 112 10 Ol 

(f) liy all othi r 1\ rsons 300 (>7 10 0 

3 Uuinoflt tur Lxatninutiun of 

Appltuatioii 25 5 12 6 

4 Addition of now Impiote 

int nt to an original bpiuli 

cation 15 3 7 6 

5 ExtenHiunot Piteut 40 9 0 0 

6 KegiHtcr ot 3 ransfi r uf PaU nt 

Uight 3 0 13 6 

7 Surrender of an invalid Patent 

for Renewal ,15 3/6 

8 Attested Copy of SpioiAcation 

lier 100 VV^ords 10 Cents 0 0 6^ 

9 Copies of Ur iw mgs, rcationa' 

ble expense of making them * 

An Examiner nut to lit paid.<* 
in any one case more than 
10 DullaTB CA2 5s ) for his 
Btniccs 

We must not be understood as giving 
our unqualified approbation to tho whole 
of this New Patents Act of the United 
States, nor expressing an opinion that it 
18 perfect, but in our extreme destitution 
it would be absuid to be fastidious, and 
we cordially congratulate oui Trans- 
Atlantic brethren on. tbeir valuable ac¬ 
quisition, hoping, though against con¬ 
viction, that a few years may wipe out 
one article, at least (viz, 2 5), from their 
Tariff 
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Patent-Law Qrteoance ISo VII 

The penalties inflicted on the inventive 
genius of Bntain during the piesent 
year, up to the 25th ult, in the shape of 
government stamps and fees on patents, 
amount to more than £33,000! 

N B This sum has been paid in 

• 


ready money, on taking the first stops, 
and os many of the inventors aie poor 
men, (operatives.) and a gieat many 
others of them persons to whom it would 
be very inconvenient to pay at least 
£100 down, they have been obliged to go 
into debt, or mortgage or dispose of their 
inventions, either wholly or in part, &o 


NEW PATENTS 1836. 


N 11 — The Arst Dubi aiinexfd to oach Patent is that on whit h it wia girled and granted, the second 

that nil orbelurL whiJi Die Spt ciHcutinii iniist lx* delivt red and eiirnllLd-Ihi abbreviation for 

Comta , bigniQcB tint the mventioii, &c . is “ a cummiinication from a furclgiu r rssiding abroad " 


Total, August 19 
• ■ - — 

Septembpr 

204 Robert Onu piths, Birmingham, 
Warw , Machme-niakt r, and John Goi d, 
of the same place. Glass-cutter, for iiii- 
provementa m machinery lor grinding, 
smoothmg, and polishing plate-glass, wni- 
dow-glnss, marble, slatu, and stone, and 
also glass vessels, and gloss spangles, and 
drops. Sept 1 —March 1 

205 John Pickersuill, Colemon-st, 
Londy Merchant, for improvements m 
pn^paring and m applying India-rubber 
(caoutchouc) to fabrics Sept 1—March 1 
For Comm» 

206 James Surrey, York-liouso, Bat¬ 
tersea, Surry, Millt r, for a new applica¬ 
tion of a principle by which nicchunical 
power may be obtamed or apphed. Sept 
1 -“Jon 1 

207 William Bush, Worrawood-st, 
Land, Surveyor and Engineer, for im¬ 
provements m the means of, and m the 
apparatus for, bmlding and workmg under 
water, part of wluch improvements ore 
applicable for otlicr purposes Sept 3 — 
Mopoh 3 

208 Charles Parina, Clarendon-pl, 
Maida Vale, ^tddr, Gent , for an im¬ 
proved mashing apparatus Sept 15.^— 
March 15 

200 William Hinckes Cox, Bedmm- 
ster, Bristol, Tanner, for improvements 
in taunmg hides and skins Sept 15 <— 
March 15 

210 John Fredbeicr William Hem- 
pel, of Oramenburg, Prmsta, Clanham, 
Surry, Officer of l^iiginoers, and Henry 
Blundell, Hull, Tori , Paint and Colour 
Manufacturer, for an improved method 
of operatmg upon certain vegetable and 
ammai substances m the process of manu¬ 
facturing candles therefrom. Sept 15— 
March 15. For Comm, 


211 Joshua Bates, Bisliopsgate-st, 
Land, Merchant, for improved apparatus 
or machinery for making metal hinges. 
Sept 16 —March 16 For Comm, 

212 pFrER Ascamus Tealdi, late of 

Mondovi, Piedmont, Manchester, Lane, 
Merchant^, for a new extract or vege¬ 
table acid obtained from substances not 
hitherto used for that purpose, which may 
he f inployc d m various processes of manu¬ 
facture, and in culinary or other useful 
purposes, together with the process of 
obtaining the same Sept 15 —March 16. 
For Comm * 

2Id William Bates, Leicester, Fuller 
and Jlresser, for improiemcnts m the 
manufacture of reels for reehng cotton. 
Sept 10 —March 16 

214 Moses Poole, Lmcoln's-inu, , 

Gent , for improvements m tlie de¬ 
scription of public vehicles, cMilled cabs. 
Sept 21 —March 21, For Comm 

215 Robert Tups, Bond-st, Middx, 
Cabinet-maker, for improvements in appa¬ 
ratus applicable to book and other shelves. 
Sept 22 —March 22 

216, William Crofts, Radford, Nott , 
Machine-maker, for certain improvements 
in machinery for making bobbin-nct lace, 
also called twist-net or lace, part of which 
improvements arc for the puqiose of 
making Ogured or omamontal bobbin-net- 
lace, oroniamontol twist-lace Sept 22. 
—March 22 

217 Henry Van Wart, Birmingham, 
Warw, (jrent, and Samuel Aspinall 
Goddard, of the same place, Merchant; 
for certain improvements m locomotive 
steam-engmes and carnages, parts of which 
improvements are applicable to ordinary 
steam-engines and to other purposes. Sept. 
22 —March 22. 

218 John Smith, Halifax, York , Dyer; 
for certain improvements in nmehmeiy 
for dressing worsted and other woven 
fabnes. Sept. 22.—March 22. 



BRITISH ASSOCIATION 
BRISTOL SESSION 


As we by no means consider the appointments of officers to the British Associa¬ 
tion as merely honorary, oi complmientaiy, we have thought it a duty to obtain a 
more correct list of them than it was po&sible to do before the publication ot oui 
last Number We p^fiw insert it The visiters of the seveial Sp( lions may there- 
foie sec to whom the management of each was confided If we could have e\- 
tendod the salutary regulation recently adopted in Parliamontaiy Coininittces, and 
thus have been enabled to leport the actual attendance of eath offacei, and each 
committee-man,we would have chceifully done so We have been told that many 
inenibois were never seen at the Committees to which they were appointed To 
jiievent those members from being citliei commended or blamed, who were not at 
Biistol at all, vve have printed their names lu italics 


OFFICrjlS AND MEMBERS OF COMMITTEE^ 
Si c iiox A—Aries and Piivsics 


President 

Wlievitll, Rtv \V,C'\mb 

Vne-Pii '^ld<nt\ 
Brtwstor, Sir 1>, F«Iinl)ini]jli 
llaiiulton, SirW 11, Dublin 

Seeietartes 

Forbes, PioS', Edinbur^ijh 
Cri rrai II, F W Escj , TJnstol 
£Tiirri8,W S Esq'*, PI} mouth 


Committee 

BiMiagt, Piol , (Umbriilgc 
11 uK V, r Eh<| , Loiulou 
CMiallis, Prof, Cambridge 
Clutficld, II Enq Devonp 
Fok, R W Esq , Falmouth 
Pn lid, W Esq , London 
I fiorriiril, G Esq , Bristol 
I Llovd, Rtv Dr, Dublm 
I Llo^d, Prof, Dublm 


LuObo k, J W Es(i, Loud 
M( CulUigli, Pi of , r>ubliii 
Moll, Prof, ITtmlit 
Peacock, Rlv G , (\imb 
Rigind, Prof, Ovfoid 
Rit( hie, Prof, London 
Robiaoii, T Esq , Eiliiib 
St* veil}, Prof , Belfast 
Talbot, II 1 Esq, Wilts 
Wlicatstonc, Prof, London 


Sfction B— Chlmisiry and Minfralogy 


President 

Camming, Prof, Cambridge 

Viu-Prt'i^idents 
D dton, Dp , Manelicstci 
Henry, Dr , Mniu li*.stei 

Sti t clones 
Upjohn, Dr, Dublin 
Htniy, Dr C , Mtuicliester 
llernpath, W Esq , Bristol 


CommtiUe 

Baiker, Pi of , Dublin 
Coatbu]ie, C 'f Esq , Bristol 
Daubcii^, Prof , 0\f<»rd 
II ircoiirt, Rev W II , York 
H iro, Pi of, Pliil icU IpLia 
Jobnsoii, Pi of, Durham 
Lowe, G , Esq , Loiulou 
MilliVy Pioj , Cunbridgt 
PhillipHy R Esq , London 


Rog*'t, Di , Lonrlfin 
Tbonipson, Prof, Glasgow 
TboiupsoiijT Jiin , Esq ,do 
Thomson, Di R D , Loud 
Till lu r, Prof, London 
Watson, II H Ks*|, Bolton 
West, W , Bristol 
Whtwoll, Rev W , Canib 
Yellolv, Dr, Norwicli 
Y orkt, Col, London 


Section C— Geology and Geography 


Pi esideni 

Buckland, Prof, Oxford 

Vtce^Presulents 
Qrccnougli, G B Esq , Lond 
Gnfiitf), R Esq , Dublm 
Murchison, R J Esq , Lon¬ 
don (for Geograph} ) 

Secretaries 

Sanders, W Esq , Bristol 
Stutchbui}, S Esq , Bristol 
Toine, T J Esq , Edin 
Rankin, F H ICsq , Clif¬ 
ton (for Geography) 


Committee 

Boclie, H S Do la, London 
Broda, Prof Von, Lc>dcn 
Came, J Esq , Pt nzaiice 
Cli irU sworth, E Esq , Lond 
Clerke, Major, Knightsbridge 
Cole, Lord, London 
Con\benre,Rov W £>,Bris¬ 
tol 

IIoplvius, Rev W , C imb 
Hutton, R Esq , Bristol 
Ibbetson, B £sq, Isle of 
Wight (ster < 

Lewes, Rev, T T , Loonmi- 


M‘Adam, J Esq , Bclfart 
Mackenzie, Sn G 
life ten, Af Van der 
Northampton, Lord, Castle 
Ashbv, Northamptonshire 
Pari^^ot, Prof, Brussels 
Phillips, Prof y London 
Sedgwick, Piof, Cambiidgc 
Smitli, W Esq , Ijondoii 
'Fk} lor, J 'Esq , London 
AVest, D W , Dublin 
Worsley, S Esq , Bristol 
j Yates, Rev J , London 
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SfctAn D—-Zooloov and I^oTAN^ 


Pi cadent 

Uciislo^, Prof, Cambndgo 

VKe^Piesxdenls 
IIopC} Rov F W , London 
Richardson, Dr J , Chatham 
Bo>lo, Prof, London 

Secretartes 

Curtis T Esii, London 
Don, Proi, London 
Dr, Bristol 

Hootse^, S Esq , Bristol 


Prosident 

Rogct, Dr, Loudon 

Vice^Pi f stdetiis 
Wrij'ht, Dr , j[iOiulon 
Macurtiu\, Di , Dnlihn 

elartes 

Fripp, (t 1) Km] , Bristol 
S^inondh, Dr, Biistol 
Cmmmttei 

B(*mard, Dr , Chiton 
Bernard, Dr J , Bristol 


Pi estfleni 

Lemon, Sir C , Poiirj u 

Ftce-Pi csidents 

Ilallam, IT Esq , Loudon 
Jerraid, Dr, Bristol 

Seoietarie^ 

Bromby, Rev T E , Camb 
Fnpp, C B Esq, Tlristol 
He) wood, J Esq , Manch 


Committee 

BabmgtoiijC C Esq,Camb 
Ball, R Esq , Dublin 
Bowman, J E Esq, Gres- 
ford, utar Waroham 
Eilacombe, Rev H T , Bit- 
ton 

E)ton, T C Esq , Salop 
ForsUr, E Esq , London 
Hants, lion C 
Htwitbon, W C , Ntwcostle 
Jacob, Dr, Maryborough 

Section E —Medicinf 

Broughton,S D Esq,Lond 
Canniclmi 1, R Esq, Dublin 
Carson, Dr, Liverpoob 
Cl irko, B Esq , London 
C(M k, E Esfj, London 
Cusack, I \V Esq, Dublin 
Dniiicl, II Esq , llnstol 
Esthn, J B Esq , Bristol 
E\niiKon, Prof, Dublin 
Ilctling, W , lliistol i 
Hodgkin, Dr, London 
Houston, Di , Dublin 

Section F—Statistics 
Commtttee 

Babbage, Prof Cambndgo 
Bowks,Rev W L,Brcmhill 
Bow ring, Dr , Londdn 
Clerk, Mdjor, Knightsbndgc 
Cowell, J W , Gloucostir 
Diipin, Le Baron Charles, 
Pans 

Kwff, Lord 

Mooio, T , Esq , Devi/ea 
Minner, Prof, Geneva 
Nugent, Lord, London 


JilFrcys, ) C , Sw insoa 
Jcmiyiis, kov L , Swatlham 
Kn ip|), I L , Di istol 
Mackay, J T Esq , Dublin 
Nilsson, Prof, Lund, Sweckni 
Phelps, Rev W Vlulps, 
Menro, near Glastonbury 
S(*oulor, Prof, Diihlm 
S>kts Col, London 

R Esq , l^ondoii 
Vigors, N A Esq , London 
Yandl, AV Esq, London 


Howdl, I)r, Bristol 
Johnson, Jh J 
Kentc, U JJsq 
Kintj, O Esq 
O'Be mu, Dr Dublin 
Richard, T)r , Bristol 
Rees, G O Esq , Loudon 
Rih >, Dr , Bristol 
Smith, R Esq , Biistol 
Sweyno, J C. Esq, Bristol 
Vm, N Esq lltriuoiidn 
Ydloly, Dr, Norfolk 


Porti r, — Esq , 

Raunier, Pro! Von, Berlin 
Rue, Rt, tloii T S , Loud 
Rowf, C Esq , London 
Saiidoii, Lord, London 
Simpson, T Esci, i^^dinhurgli 
Stank V, Ri v E , Aldtrle.y, 
Clitsliire 

Sykes, Cokmol, London 
Taylor, JTr, London 
Woollcoraho II Esq , Plym 
Wyae, T, Esq , Waterford 


Section G —Mechanical Science 


President 

Gilbert Davies, Esq, East¬ 
bourne ■ • 

Vxee^PresidenU 
Brunei, M J E<iq 
Robison, J Eskj , Eduiburgh 
Seeretarxes 

Bunt, T G Esq , Bristol 
Clark, G T Esq ^ BristoL 
West, W. Esq, Bristol 


Commxtiee 

Chapman, Capt, Clifton 
Clare, P Esq, Manchester 
Cuhxtt, W •Esq, 

EnyB,J S Esq ,Eny8, Corn¬ 
wall 

Hawkea, W Esq , Birming¬ 
ham 

Hawkins, . Esq, London 
% 


Hodgkinaon, Esq , Salford 
Lardnor, Ilr, Loudon 
jsck y, Prof , London 
Newman, W Esq, York 
Play, M lo, Pans 
Bennie, Sir J 
Benme, G Esq 
Ruhm 11, k, S Esq , Ediii. 
Taylor, T Esq , London 
Taylor, Rev W, York 
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PaifC* 149, lino 29 for Ichh, read groator 
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DiaCOUESE ON SObIe ADVANCES VTIIICIl THE MATHE¬ 
MATICAL SCIENCES HAVE MADE IN FRANCE 

smCE THE YEAR 1630, 

DBLIVCRED BEFORE THE ACABEMIfi ROYALS DES STIENCES, PARIS, A1 THE 
ANNUAL PUBLIC HFETINQ ON THE 26T]t DECEMBER, 1836 

t 

By the Baron Charles Dupjn,4^kbsjdent op TnE*4cADLMY 

I RURUEST permission to point out a few of the mathematicul conquests 
accomplished since 1830. It will ,he seen tliat, in this period, diough 
so short and so deeply agitated, the sciences, prosecuting their march 
with tranquil courage, have not disregarded the reputation of France 
At tiic very moment from which l^piopose to commence, the 
Academy lost one of its most illustrious members M Fourier was of 
that cl i&s cr ininds which, protoundly meditative, and more anxious to 
multiply their discoveries than to ac(‘umula1e lame, preserved a long 
silence over works, any one of which was amply sufficient to have ac¬ 
quired renown for its autlior Sucli is La jRisulnium gen&afe des 
kqualio7i6 numertqiies^ the foundations of whiteh he laid at the age of 
eight(»en, and had develoiicd in some lectures, delivcied liefore he set out 
with the Egjqitian expedition This work was found in iikinuscnpt 
among his papers ai'ter Ins duiili In his modes of solution are com- 
1 lined tbc sidvantages of rigorous exactness, «uid a ready and easy ap¬ 
plication,—a twofold merit that Lagrange himself did nbt attain in his 
excellent work on the same subject M Founcr sometimesi transforms 
and improves methods distinguished by the names of the great Newton, 
of Lfigrange, and of Daniel Bcrnouilli, at others, he becomes himself an 
inventor, as in his Tlieory of Inequalities, a tli(‘ory entirely ongiual, 
and of which he exhibits the fertility The work in which he lias dis¬ 
played such inventive genius has been published since his death, com¬ 
plete and correct, as all posthumous writings ought to be M Navicr^, 
the friend, the pupil, and the wrorthy colleague* of M Fourier, has 
executed this task with a talent, a devotedness, an almost filial rcsjibct, 
honourable alike to the great gcometncian and to himself 

The writings wo have noticed possess, most decidedly, the charac¬ 
teristics of M Founcr Each theoretical discovery^s illustrated by iin- 
portamt applications, and each of these, impracticable before, is accom¬ 
plished by methods of general anWysis, invented by him expressly for 
the purpose It is this double success which is so admirable in Ins 
Th6orte Maihematique de la Chaleur^ and lu the methods of integration 
which charoctenze and enrich it 

In the person pf M Legendre^ the eiSmt sciences suffiTcd another 
irreparable loss At the age of .seventy-eight, he earned still nearer to 
perfection, and reprinted, his Theory of Numbers, at eighty, he completed 
and pulilished the third and last supplement to his Fond am s Elhphqms, 
a work in which immense calculation, and novel and profound research 
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demonstrate the degree in which this veteran, |llu8trioas by genius, and 
venerable by character, had retained his intellectual vigour Rewarded 
by Napoleon for having, with Tjagraiige and Laplace, maintained, during 
the great reign, the mathematical supremacy of France , degraded, ten 
years later, for liavmg refused to prostitute his academic suftrage, inso¬ 
lently demanded, as if it were a tribute, by monarchical power, and for 
having rung in the ears of his countiymen, the indignant cry of his in¬ 
sulted honour, M Legendre bore his glorious i^^versity without a mur¬ 
mur, he consok'd himself, amidst Jhis fallen fortunes, by rendering new 
services to science, and, at last, having done all in human pouei to 
deserve unspotted glory, he inteidicted, on his death bed, the academic 
eulogy, but ho cannot prevent our planting the remembrance of his 
career, cUid the example ol his virtues, as a fruitful germ in the hearts 
of the neophytes of science 

Faithful to the system which admitted Huygens and Cassini, with¬ 
out regard to country, to her bosom, the Academy invited to the vacant 
seat of Legendre, a geometrician who was born m the country x)f Gahlco 
Our later volumes are omiched by his researches into the integra¬ 
tion of linear equations having diderences of the second and highci 
orders M Libn had published the first volume of his UiHotre des 
MathcvmLtqiies en Italic j but at the moment of presenting it to the 
Institute, the whole edition, partaking the fate of the Mccamqne 
was destroyed in the v.ist conflagration which Pans still deplores"* Tlic 
authoi supported his loss with the CeJm of a philosopher, and exem¬ 
plified one of the pnncipal precepts which his own work inculcated In 
tins History, he has elevated a monument to the philosophy of the 
sciences, exhibiting to youth, not the ordinary spectacle of genius, w^el- 
conied, honouied, rewarded, but of genius, attacked, persecuted, pro- 
bcrihed, as wore Galdeo, Dante, and Machiavelli “This persevering 
struggle, this great intellectual drama,” says M Lihri, “ appears to me to 
contain high lessons of morality, particularly useful at a time when dis- 
couiagement and suicide follow so close upon the least disappointment 
occurring to the young ” It is delightful to see the most austere of sciences 
thus tendering her masculine remedies to youth empoisoned by a delc- 
tenous literature , and offering to noble minds, iii the hope of attaching 
them to life, the sublime ambition of deserving, by our services and our 
fame, the ingiatitude and th(‘ insult of oui cotcniporarics 

The ti.mscendental analysis continues to be cultivated by the scien¬ 
tific descendant of Laplace tind I^grauge In addition, M Poisson is 
extending a field of inquiry, which hais been approached, in turns, by two 
geoinetiicians, Legendre and M Biot, among the French, and MM Ivory 
find Gauss, in foreign countries, viz, the attraction of homogeneous 
elhjisouh^ whatevn may he the position of the point attracted 

He IS also examining anf^w the motion of the moon round the earth, 
a subject which has been successively illustrated hy*the greatest mathe¬ 
maticians, from Newton to Ijaplac^c, and since them, by MM Plana, 
Carlini, and Damoiseau In order to solve the great difficulties which 
attend this inquiry, M Poisson has sought the means of solution in the 

* An imnwiiSQ fire broke out m the quarter in which nearly all the principal book- 
hmdera resided. The literary loss was immense 
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mctliod, at once general and fertile, of the varintions of arbitrary con 
stants, a method winch he completed about the time that Lagrange, srp- 
iuagniaite^ erected tins last monument of his genius 

Gmppling even with the calculus of vanations, the gical .inulytiCtd 
discoveiy of the eighteenth century, but m which still icmainod tis a 
desideratum the solution of a genci.d and very dilhcult case, viz, the 
variation of double integrals, taking the tenns of this vanatioii nliich 
conespond to the two limits as perfectly complete, he fills up this ch«ism, 
and furnishes new me^ins of applying tins admirable cAculus to mecha¬ 
nical and physical questions 

The general thc'ory of the motions of a solid body has become the 
object of the simultaneous studies of ti\o able gi'omotiicians, tin* one, 
powerful m the resources of analysis, the other, m those of geometry 
The first, whose labours we have just noticed, maintained his ^ircvious 
reputation by demonstrating the fertility^ of Ins favouiite method 
The second, M Poinsot, the inventor of the new legular polyliedions, 
and the creator of the theory of couples which has so changed 
the face of statics and mechames, undeitook to treat, by ge<»metiy 
alone, the transcendental questions of the double motion of bodies, by 
translation and rotation If we imagine the momentary axes of rota¬ 
tion, and the prmcijial axes of a body to be repiesented by apparent right 
lines, and that upon these right lines there arc distinit points* marking 
the position of the centre of gravity of the body, we can foim orbs indi¬ 
cative of the translation, and surfaces indicative of the rotation Now, 
by the ingenious reasonings and lucid theory of the author, the j^eome- 
tric*il properties of these orbs and surfaces wdiich arc correlative to those 
of the body and of the forces acting upon it, aie rendered^ as it were, 
visible to the eye, and palpable to the imagination, they offer a senes 
of theorems as novel as unexpected , they introduce to the mind one ol 
the most exalted pleasures that our intellect can expciicnco, when it is 
shown that this brilhant and tangible method foUow^s and comj)reliends, 
in all their phases, transformations hiilicrto concr«iled uncUr analytical 
forms raystenous as the oracles of an invisible power 

When the wamors of France, at the command of tlie man of the 
age, and guided by our scientific predecessors, ascended the nvei wdiose 
source is unknown, they suddenly discovered Thebes, that city of geo¬ 
metrical forms, broadly displayed by the rays of a tropical sun llic 
enthusiasm which struck them was similar to tho^t which seized the 
young admirers of science, when they, at our penodicaJ meetings, saw 
the learned modem unveil before tlij&m the inonumi nt of Ins g<‘oinetiy 
After these discoveries of the masters of the science, we may still 
mention, witli honour, the numerous and beautiful researches in analysis 
and mechanics which we owe to MM Coriolis, Duhamcl, Liouville, and 
8turm, young geoqjetncians, on whom rest tlic hopes of the academy 
A profound analyst, M, dt^Oorancez, who fell a victim to th(‘ fatal 
epidemic of 1832, left, as the last product of his studies, a learned Theory 
on the Motion of Water in Vessels Tins has been published, since liis 
death, under the awspices of our colleague, M de Prony, wlio, during 
the penod under consideis^tion, has himself persevered in hts varied, 
learned, and fruitful inquiries % 
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We shall first mention his memoir ou the^formulae for determining 
tlie effect of a steam-engine worked expansively, in which this geome- 
tncian shows that he was the first, with Bettaiicourt, to assign a mathe¬ 
matical law to the I'Xpansive force of steam, under various degrees of 
temperature We sliall next allude to his application of the theory of 
particular solutions of differential equations to several questions of deep 
interest to engineers,—to his considerations on the effects which 
folloiv the contraction of the joints m large circular arches of bridges, 
—to his observafions on the dilatability of long metallic chains, and—to 
his means of improving the proportional compasses, so as to extend the 
use of this instrument and gi\e it more precision We shall mention, as 
w'orks of another class, the application of the calculus to the measununent 
of eddies and back-currents, produced by the narrowing of beds of rivcus, 
on the introduction of hridge-piers, or liy the construction of dams with 
a bottom-discharge,—his v^ry remarkable examination of a system of 
embanking proposed at the mouth of the Seine, for the completion of the 
projects wdiich had been cnteitiuncd for >cars, and whose oTfJect was to 
rendei that iivcr navigable by vessels of heavy huidcn, and, finally, his 
excellent memoir now printing by the Admimsti aimn Genet ale des Fonts 
et Chans iii which JM de l*rony describes a new system of embank¬ 
ment for nveis and large currents of water, of wliicb he is the inventor 

These numerous works, whose titles alone exhibit their importance, 
shed lustre on a caicer of fifty yeais, devoted to great public works, and 
to the application of mathematics to tlie service of the arts In the 
prc‘sent^ year they have obtaint‘d a rew^ard becoming to the dignity of a 
nation winch places the glory of the sciences in the first rank of 
public duties The enlightened justice of a mouaich, whom mathematics 
applied to geography consideis as one of its piofessors, regarding M de 
Prony as the'representative of the Aeademie dev Sciences^ has selected 
him for elevation to the peciage 

A worthy pupil of Mongo and of Fouriei lias trod m their steps, 
and continued their train of discovery by his reseaiches on transversals, 
—on the properties of projected figures, and, finally, on numeiical calcu¬ 
lation and the limits of senes, directed to a practical object, on the last 
of which repose liis highest claims to distinction We shall merely refer 
to those water-wheels of <i peculiar scientific form, which have become 
popular under the technical name of Rmies-dAa-Poncelct When their 
adoption shall be universal, and it is annually extending, France will 
have gained, by a simple theoietical improvement, the daily product of a 
motive power which cannot be estimated at less than 20,000 horses, or 
J 20,000 men 

The labours of the offlceis of the artillery, and of the civil, military, 
and naval engineers, present admirable collections of calculations, of 
ohservafeons, and of undertakings limiting oiXrselves to the more 
remarkable, we shall mention, in civil engineering, the road weighing- 
machines, fiirmshed with improved dynamometer capable of compa¬ 
rison, and which the academy rewards m the present sitting,—a bridge, 
supeiior to any cither in Euiope or America, suspeyaded from mountain 
to mountain,^t"^ Fnbourg, * in the ntldst "of the Alp^ In military 
engmeeamg and in the artillery,—the theories of the pressure of earth 
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and of arches, rendered nfore exact and a{>plidable,—^the laws of thoissuo 
of fluids from large orifices, studied and laid down from experiment,—the 
laws of the impulse of projectiles, and their penetration into solids of 
vanous natures, similarly sought aftei and calculated,—^thc friction of 
machines, submitted again to experiment, and the viovis ot the illustrious 
Coulomb pursued to their whole extent, finally, in naval engineering,— 
a port, an arsenal, and vessels of the Lirgest class suddenly created in 
Lower Egypt, and m thfc Thebaid,—the resources of naval art applied to 
the removal of the obelisk from Luxtr as if it wcie buf the unsliipping 
of a mast, we may estim«ite the skill and simplicity of the means by 
the fact tliat eight persons weie suflicient to regulate and cheek the 
lowenng of an obelisk which weighed tluec thousand six liundied men 
Such arc the woiks of Raucouit, of Cliangey, of Pomclet, of Lebros, 
of Piobert, of Moiin, of Ceiizy, and of Lebas, all students of the Ecole 
Pohjtethnique ' ^ 

The Observatory of Pans is occupied by another sw^aim from the 
same jmmdital hive It is there that the exquisitely beautiful laws of 
the intermission and the polarization of light weie discovered, and their 
novel and striking applications to the nature of solar and of sidereal light 
wcie first made It is there, pai ticularly, thaj, we must go to study the 
laws of the distnbution of heat, as they follow the respective depths of 
the earth's strata It is there that our .istronomers have amassed, within 
the last few years, nearly a hundred thouscind observations on the 
magnetic needle, for the purpose of determining the laws of its diurnal 
variation, both in the dip and in the declination, finally, it is there that 
the fact, so icmarkahle, of the dislurlianccs of the magnetic motions by the 
auroia borealis, even at enormous distances, was first observ^^d. Auroras, 
perfec tly invisible at Pans, arc now'" detected and noted at the observatory 
subsequently, we learn that they have been witnessed at the extiemitics 
of Europe, and even beyond the ocean, on the contiiieut of Ameiica 

The celebrated astronomer to whom w^e owe this discovery, has 
achieved for science another, and probably a far more difficult, conquest 
The Observatory, though rich in instruments, which do honour to our 
recent skill, had not sufficient accommodation for carrying on the obser¬ 
vations with certainty, facility, or secuiity, in a word, it did not possess 
the conditions imperiously demanded by a science whose progress 
requires mathematical precision lie presented to the Cliamhei, of 
which he is a member, a representation of the discoveries to which his 
science aspired He said that foreign countiies were proceeding to their 
accomplishment with superior advantages, by the possession, not of genius, 
but, of scientific means He simply inquired of the representatives of 
his country, whether they would, oi would not, disinherit France of a 
glory which the human mind was ready to seize upon At this noble 
language of the philosopher, pleading for science, the malignant spirit of 
party disappeared, the country and its fame were alone considered, and 
the generosity of the legislature instantly exceeded the request and the 
hopes of the astronomer The government, excited by a similar emula¬ 
tion, commenced the* work, without delay, and two years and eight 
thousand pounds have been sufficient^to accomplish the whole with the 
giandcui proper to France ^ 
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Vhe Study of theoretical astronomy, scf successfully prosecuted 
by M Pontecoulant, and the recent correction of the masses of Jupiter and 
Saturn, have enabled the French geometncian to calculate the period 
of Halley's comet with far more precision than any learned foreigner; 
by a happy application of a method of Lagrange, he has rendered the 
calculations of the elements of this body, even when the influence of all 
the disturbing forces is taken into the account, bnef and easy« a calcu¬ 
lation hitherto terrific from its length and complexity. At the same 
time, the astronomers of Pans ha!Ve established, by ingenious experi¬ 
ments, suggested by M Arago, that the light of this comet is a reflected 
light, and they were the first to point out those singular and luminous 
sectors, which intcrmifttingly appear and disappear on the edge of this 
body 

Let us now proceed to other works, intended, like the preceding, to 
confer icputation and benefit on the country, I am desirous to speak of 
those noble undertakings which are destined to describe, mathematically, 
the coasts, the territory, and the soil of France 

After having undertaken and completed, under the empire, the 
liyrhograpliy of the coasts of Belgium, and of Holland, and next that ot 
the shoics of the Ocean, from Ushant to Spain, M Beautemps-Beaupr^, 
our colleague, is now continuing, on the same plan, the liydrography of 
the slioies of the Channel, and which will be followed by that of the Medi- 
tenanean In three seasons he will have terminated the whole of the 
operations appertaining to the Atlantic survey, m which the ngour of the 
method^ impioved and employed by him, and the scrupulous piecision of 
the observations on land, at sea, and, I may almost say, beneath the sea, 
and the doulfle check of the calculations by different engineers, and, lastly, 
the beauty of the engraving, conspire to produce a work which will be 
worthy ot the actual state of science and art A word will be suflicient to 
enable us to appreciate the magnitude of the undertaking Two hundred 
thousand pounds, thirty yeais of labour of the hydrographic corps, one 
luilt of the life of its chief, and four hundred and fifty cjuarto volumes Qf 
observations and calcplations, have been necessary to accomplish the 
hydrographic surveys of the coasts of France, to complete them in then 
twofold relation to conimeice and the naval interests, and to adapt them 
to the preparation of the gnmd atlas of the Ptlole Frangais. 

Less advanced than this, but demandmg a yet greater amount of 
labour, is the new map of France This is now under execj^utioji upon a 
gencial plan, which the illustrious aipthor of the Mdcaniqtie Celeste 
stamped with a geometric character M de Ljaplace, selected for his 
genius by Napoleon, and welcomed by Louis XVIII, for his wit, 
exerted his high influence that the operations might be earned on by a 
corps of skilful geographers, educated in the Ecole Polytechmque* France 
was then scored, from frontier to frontier, with two new mendian chains 
of tnangulations, and with six parallel fines, all observed with the most 
improved instruments, and calculated by methods that the recent advances 
of geodaesy rind astronomy had furnished. These immense works were 
completed between 1818 and 1830 

The hydrogiaphcrs, and M Daussy m particular, have already 
measure Abe great sinuous chain which follows the shores of the Ocean 
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In 1830, 1831, and 1832, tho geographcrs*mcasured that which runs 
along the Mediterranean, from Perpignan to Marseilles 

Memoirs, worthy of the undertaking, and which have been submitted 
to the judgment of the Academy, have described the results of the pnnci- 
pal chains, that of Colonel Coraboeuf on the geodccsical operations in the 
Pyrenees, and the comparative level of the seas, has d< monsirated, for 
the first time, the equal height of the Atlantic and the MediterranecUi 
The whole of the operations are given in the Nmvellc Dncriptwn G«o- 
melrtque de la France^ the production of our colleague, M Puissant, 
who, for many years, has had the scientific direction of the map in 
question 

liesults of high importance have followed some of the measures con¬ 
sequent on these operations The latter have been piolonged on 
the central meridian as fai as the Orkneys on the noi th, and to the 
Balearic Isles on the south by MM Biot and Arago, on the mean parallel 
they have been extended from the Atlantic Ocean to the Adriatic Sea 
The result^i were de&ciibed and denionstiated in a memoir, read by 
M Puissant to the Academy in 1833, intituled Noiivelles Comparaisons des 
Memies GcodtHqnes ci Asitonmniques dc la France They show, 1st, 
that the flattening of the earth, in that part fvhich is occupied by the 
temtory of France, is greatei tlian had been previously estimated^ 
2nd, that the surface of this territory, considered as a whole, is not formed 
by two portions of tlic same spheroid, symmetrical on the cast, and on 
tlie west, of the mendian of Pans This mendian itself, and all the others 
which pass along Fiance, are not plane curves, they, with the parallels, 
arc found to have, within the limits of the kingdom, a decide J double 
curvatuic, tlicir tangential planes are inclined, some towacils the west, 
others towards the cast, of an imaginary ‘plane mendian M Puissant 
gives these inclinations for the principal points of the great cliams of the 
map of France At the same time, the chain measured by Dclambre and 
Mccham, has been corrected in its intermediate part, and in its final result 
on the base at Perpignan 

France divided into twenty-one quadiilatcrals, by these great meri¬ 
dional and parallel chains, is proposed to be subdivided by a net-work of 
primordial triangles, having their summits coincident with the elevated 
points of the surface, and with the more remarkable edifices A triangu- 
lation of cl secondary order is then to connect these guiding-pomts, with 
all those, that are essential to the local topographiqp Lastly, the grand 
national assessment, (Le Cadastre^ commencing with this last reticula¬ 
tion, will fill it entirely by the acfual survey and measurement of all the 
distinct properties which occupy the soil of Fiance 

When these tnangulations shall he completed, the positions of forty 
thousand points will be mathematically determined, and there will he 
given their azimuth, latitude, longitude, and altitude (that is, their height 
above the mean level of the seai^ 

These tnangulations, it must be confessed, have proceeded but 
slowly since 1830 An act, of no very scientific character, dispersed the 
corps of Ifigcnievr-geographeti^ which had been exclusively filled up till 
1831, from the Ecole Polyiechmque Henceforth confounded with the 
officers of the staff, and liable to scrvicts foieign to gcoinetryy.and more 
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will dimuish in number, as their special occupation declines. Tliey will 
*110 longer have that,exclusive employment which exclusively leads to 
excellence Let us, at least, give utterance to our hopes, that those who 
still survive, vittay be constantly employed to finish the great ivork which 
they commenced It would be disgraceful to the mneteenth century, 
aaMl to a government friendly to the arts, if, under its auspices, a distin¬ 
guished undertaking of the fallen dynasty should degenerate as it advances 
towards completion, and if mere military expedition should be substituted, 
in works of this nature, for scientific labour Let us declare openly, that 
neither the total cost, nor the graphic excellence, nor the magnificent 
scale of the plates, will alone constitute the map of France a monument 
of which the nation m«iy be proud The utmost rigour of mathematical 
precision must pervade the whole, and enter into the minutest detail of 
the operations This is the kind of perfection for which the Academy 
must plead, as they would for a national distinction which ought to be 
sacredly maintained « 

The mathematical position of all the important points being ascer¬ 
tained, there would remain to be described the nature itself of the soil 
This IS the object to he attained by the geological map of Franco, under¬ 


taken for the service of the natural sciences, and the productive arts- 
Attempted sixty yeais ago, under the patronage of Lavoisier, but suspended 
by the Revolution, it was recommenced in 18B5, by three students of the 
Ecole Polytechniquej the first in rank as in age, M Brochant, is already 
a member of the Academy and director of the-undertaking, of which he 
furnishdd the plan, the second has l>een elected in the present year, in 
the present iponth even, to take his seat amongst us, the third stands in 
the fust rank of those who 'v/cre the competitors and rivals of his dis¬ 
tinguished fellow-labourer 

MM. Elic de Beaumont and Dufresnoy have devoted ten years of 
travel, exploration, study, and discoveiy, in the examination of the whole 
territory of France, and of those of the adjacent countries of England, 
Hpaiii, Italy, Switzerland, and Western Germany, for the purpose of col¬ 
lecting the materials of this map It is so far advanced, that the primor¬ 
dial lines, the intersection of the principal strata, and the visible surface, 
are already drawn and engraved When it shall have received the 
hatchings, the marginal boundaries, and the references, it will be in every 
rcspt'ct equal, and income respects superior, to the celebrated geological 
map of England * 

The maps of the detail, which afe intended to exhibit a complete 
and minute topography of our mineral riches, and which I shall designate 
the national geological assessment (Le CadaUre of the coun¬ 

try, have been commenced by the departments These maps take for 
their marginal boundaries, and for their guidmg-povits, the pnncipal 
lines and the fundamental data of the* general map Several of the 
dcpartemental councils have already granted the necessary funds for these 
provincial undertakings and there is far too much knowledge and love 
of excellence diffused among these elective bodies to permit the suppo¬ 
sition, that any one of them will refuse to make the sacrifice from which 
will follow so much useful information, beneficial to agriculture, to com- 
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merce, to manufactures, to the requirements of pFivate life, nnSl to the 
public service ^ * 

Engineers, reared in the illustrious school of Monge, could not 
be perpetually occupied m the study of immense and varied territories, 
which it was their duty to describe, without indulging occasionally m 
the application of the pnnciples of the higher geometry, and of mechanics, 
to geology M Elie cle Beaumont has done this with the greatest suc¬ 
cess, in his novel and prolific notion of tlie successive elevation of the 
great mineral beds which constitute Ijie crust of the globe 

The application of the mathematical sciences to those which are 
designated the natuial ones,—to the wants of the productive arts,—to 
public works, of which wc have presented such fine examples from works 
over which the Academy presides, forms the most remarkable character¬ 
istic in the actual progress of human knowledge 

The theory of heat promulgated by Fourier still excites attention, 
and receives further dcvelopements It has*been made the subject of a 
large work by M Poisson 

Effects, which the reduction of heat by chemical means cannot pro¬ 
duce, arc now accomplished by mechanical agency In 1830, the Academy 
rewarded the gas-compressing machine of Mj Thilorier Chemistry, by 
the use of this apparatus, m«iy be furnished with carbonic acid gas, first 
in a liquid form, and afterwards solidified These transformations are 
extremely important 

A cone^ionding-member of the Academy, M Melloni, has commu¬ 
nicated to us new facts ielating to radiant heat, and has reduced them to 
calculation M Biot, to whom we are indebted foi a report, or lathcr for a 
learned treatise, on the experiments of M Melloni, has, by hi§ own labours, 
extended the application of mathematics analysis to chemistry The 
phenomena of ciicular polarization reduced to calculation, have been made 
use of by him to explain some remarkable facts in organic chemisty This 
subject, so perfectly new to the world, has engaged, for many years, the 
attention of M Biot 

Fr<inklin, Galvani, Volta, CErsted, and Seebeck, were the observers 
of those pnmord>al facts in electricity, galvaniSTft, and magnetism, from 
which have flowed such vast senes of phenomena, but philosophers of 
France were the first to discover the laws of then theory On these arc 
based the reputation of Coulomb and M Poisson, in electric statics, and 
that of MM Ampere*, Arago, Biot, Savart, and Savary, in dynamic 
electricity 

From the midst of these pMlosophers, M. Becquerel has opened a 
path for himself He has attacked chemistry with weapons of his own pre¬ 
paration, to subdue her to the domimon of mathematical laws Electricity 
and galvanism are the powers, or to speak more correctly, the single 
power, which he pmploys Gifted by nature with extreme delicacy of 
the organs of sense, and exquisite power of observation, we may justly 
entitle him the Wollaston of IVance Apparatus, almost microscopic, is 
sufficient to enable him to measure the grandest operations of the powers 
which are the objects of his contemplation He detects, and appreciates 
with astonishing sagacity, the two electricities, as they develop them- 

* Since dead 
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selves HI the production of chemical action J3[cf has improved the thermo¬ 
electric pile, and given it additional value, by the importance of liis 
applications With metallic threads of extreme tenuity, he measures 
the temperature of the interior of animals and of man, compares their 
variations in different parts of the oiganic system, and even those of the 
same part when affected by disease A process entirely novel, and ex¬ 
tremely valuable to medical science 

During a visit to the frontiers of France and Italy, made by this 
pliilosopher and^M Breschet, the colleague of his later expenments, they 
seized the opportunity of applying their instruments and processes to 
other phenomena, the observation of which has enabled them to extend 
still further, the domain of science 

It is by these means that the applications of mathematical science 
are extended, even to the phenomena of animal organiZcntion 

Acoustics are now employed to examine, the intensity, the vanety, 
and the rhythm, of sounds, emanating from the heart, and from the lungs, 
for the purpose of deciding upon the healthy or the diseased slfate of those 
organs, the nature and degree of any morbid affection, are also ascertained 
by the same agency 

M Magcndie, our colleague, has been induced, by some ingenious 
reasonings, to borrow from mechanical laws his explanation of the normal 
sounds of the heart, and which he refers to the oscillation of that organ 
Our colleague, M Flourens, seeks, in the mechanical pressure exer¬ 
cised upon the brain, an explanation of the condition of those persons who 
undeigo the operation of trepanning, and even of the effects of the 
operation With the skill of an able physicten^ he studies the respiration 
of fishes, and explains the hydrostatic process by which these animals 
inhale more free oxygen in water, which appears to afford them so little, 
than they do in the atmosphere, where this vital gas is in abundance 

M Dutrochet, who has commumcated to us so many facts, the fiiut 
of his ingenious observations on the mtemal dynamics of vegetables, has 
pushed his investigations into the mechanism of the respiration of insects, 
both aquatic and aerial With this view he has examined the chemical 
piocesses which arc caSrried on during this act of their existence 

I am far from having enumerated all the recent modes m which 
mathematics have been applied to natural science I have not even 
hinted at its application to that of politics, and of social economy, nor to 
the subject of population Having individually taken a gart jn these 
discussions, I shall pass them unnoticed 

But, m this sketch, mpid, incomplete, imperfect, I ask with confi¬ 
dence, Do you not recognise the ever-increasing utility of science, the 
extent of her benefits, tbe sublimity of her titles, even during the short, 
embarrassed, and turbulent period to which I have confined myself? 
The sciences must have, therefore, of necessity, a vital •energy peculiar to 
themselves, a progressive power, superior to the obstacles of time, of 
things, and of man Human passions, vulgar ambition, and party- 
interests, pass away, but the labours of science, the sacnfices made for 
her sake, the victories home off m her name, remain, and contribute to 
the cnkiTgement of that splendid and profitable hentage on which, at the 
present day, is based her leal grandeur. 
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III. 

The Discoveries of Geology not opposfjj to Sacred History 

We have now enumerated some of the advantages of geology, and some 
of the pleasures attending the study of it, and is it to he wondered that 
a science possessing such attractions, so important m its results, so fertile 
in new discovenes, and whose lofty and boundless speAilations possess 
an interest almost poetic, should be remarkable for the enthusiasm with 
which it inspires its votaries, or that their number should daily increase ^ 
Tliere aie those, however, who, admitting all that can be uigcd m its 
favour, would yet dissuade us from the study, as opposed to the highest 
and best inteiest of mankind, by tending to undermine our belief m tlie 
tiTith of the Sacred Records To these objectors, whos(‘ motives w o must 
lespect though we cannot applaud their judgment, we would re[)ly, that 
their advicfc appears to argue a lurking distrust of the truth of what they 
profess to believe, for it amounts to a recommendation that we should 
(lose a great tuid important chapter in the volume of God’s woiks, lest 
it should be found at variance with the volume of his Word Con- 
dieting falsehoods there may be, but truth can never be opposed to 
truth, however they may differ in their principles, and in the means by 
which we obtain a knowledge of them We could never have become 
ac(|uainted with the relations of man to his Creator, and with God’s 
Providence in his dealings with man, which is moral truth, except by 
means of Revelation, neither in the absence of a revelation of physical 
tiuth, can we discover those secondary causes, by means of which the 
material world is governed, except by observation, experiment, and in¬ 
duction , and as long as we adhere honestly to tliat cause we never can 
amvc at anjrtlung but truth The study of the material world is nowlieie 
prohibited, but, on the contrary, has the express sanction of many pas¬ 
sages of Scripture Great^ says the Psalmist, are the woi ks of the Lord^ 
sought out of all them that have pleasure Iheiein, and he never breathes 
more rapturous devotion, nor nscs to loftier strains of poetry, than when 
expatiating on the beauty and the wonders of creation It is true there 
are some natures which convert into poison that which to others is whole¬ 
some nutriment, and there aie some minds which betray morbid eager¬ 
ness to (Jiscoyer m every new fact in physical science an argument against 
the truth of Revelation But arc we to abstain from what is in itself 
good because others pervert it to evil* If we, from a laudable, though 
mistaken zeal, abjure the study of natural science, the infidel and the 
sceptic will not. They, on the contrary, will pursue it the more eagerly 
the more hkely they think it to afford a position from which revealed 
religion may he • successfully assaulted Surely, then, the believer, 
instead of leaving them in pos^ssion of the field, ought to consider the 
study of natural scieuce an imperative duty, that he may "be able to fbil 
such assailants with their own weapons, for if he enter the contest, as 
too many injudicious advocates have entered it, unacquainted with the 
true nature of the phenomena bearing oii the question, and ignorant of 
the conditions of the pioblcm he undertakes to solve, he can only bring 
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discredit on the cause which he attempts to servo. The assailants of Revela¬ 
tion usually assume, and too many of its defenders aiguc on the assump¬ 
tion, that \\ e have reason to expect a system of pliysical science in the 
Sacied Writings, hut the slightest consideration of the purpose for 
which they were given, must convince us that such a revelation would 
have been c^uitc at variance with their profess€*d object That object was 
to make m.in acquainted with las relations to las Creator—with his 
onginal state—his present condition—^liis future hopes Huch a com¬ 
munication contaiiK^ too mucli th?it w'as humiliating to human pride, to 
obtain a rcculy acceptance, notwitlistanding the liigh credentials by which 
it was supportc d, and to have coimc( ted with it a system of physical 
science, opposed to the prevailing notions respecting the material world, 
instead of fadlitating its reception, would have afforded fiesh grounds for 
inciedulity, by the announcement of facts apparently contiadicted by the 
evidence of the senses Moreover, to have made physical truth the sub¬ 
ject of revelation, would hav6 destroyed its gieat use as an exercise of the 
re*isoning powers, and would have deprived it of its highest interest, by 
superseding all discovery, and leaving to us only the task of committing 
to memory what was plainly lecorded 

The object of Natural Religion is to tiace the Authoi of Nature in his 
works, and with this physical science has an intimate connexion The 
object of Revealed Religion is the providential liistory of man, and with 
this natural science has only an incidental connexion, arising out of such 
physical facts as are mentioned in the com so of that history 

We have already briefly noticed the manner in w'hicli geology con¬ 
firms and extends the evidences of natural religion llefore we proceed 
to examine its lioanngs on the few physical facts recorded in the Inspired 
Writings, let us consider the* case of astronomy with respect to those 
writings Astronomy may be regarded as a nearly peifect scicnc , and 
its conclusions rest upon a basis which cannot he shaken—^mathematical 
demonstration, the Ingliest degree of proof, of which truth is susceptible 
Yet we do not find in the Scriptures the remotest hint by which even a 
clue might be obtained to those great astronomical truths, which have 
hecii slowly and laboriously worked out by tlie process of observation and 
induction On the contniry, every notice of those subjects is such as to 
favour popular notions, derived fiom the first sensible appeanmccs of the 
heavens and the earth But surely we arc not therefore called upon by 
true religion to ijejeot a system of physical truth, founded on the clearest 
demonstration) any^ more tlian we are required by sound philosophy to 
disbelieve a fevelation of moral tiuth, Supported by its appropriate train 
of moral evidence and credible testimony Ought wc not rather to con¬ 
sider the manner in which the plienomena of the nlttural world are spoken 
of in the Senpturtes ns a proof, that the moral destiny of man is all that 
lias been revealed, that the phenomena and laws of ^he material world 
are left to he^ discovered by human re^n, and that when speaking 
incidentally on subjects connected with physical science, the language of 
Inspiration has been accommodated to popular notions and sensible 
appearances, in the same manner that when speaking of his own incom- 
prchensdile attnbutes the Aknighty has adopted language suited to 
human comprehension 
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No sane person wiuld now attempt to ovcrtliiow the modem 
system of astionomy by appeals to the text of Scripture But astronomy 
was not always in its present matured state It lias been s^iid of our 
science that it is scarcely yet out of its cradle, and its present state may 
be compared to that of astionomy, when the discoveries of Galileo were 
deemed hostile to religion But, after all, the facts hitherto brought to 
light by the researches of geology, are more in accordance w^ith the text 
of Scripture than are those of astronomy What can be gathcicd fiom 
the brief account of the creation, contained in the iiral^ clAptcr of Genesis, 
more than this, that the noild was not self-existent Jtnd eternal, that it 
nas called into hoing by the hat of an Almighty Creator, and that, 
though he could have produied it in an instant, clotlied, as we now 
behold it, >Mth plants, tiiid iiiinislied ivith inhabitants, it was his pleasure 
to proceed gradually in the woik of cication, and that man w^as the last, 
as he IS the noblest, of his J\Liker*s works'^ And what, we would again 
ask, is there in the phannoniena of geologj inconsistent with tlns^ Jt 
ituiy he clc^ibtful w'bother wc see the remains of the earliest laccs of 
beings by which the waters were inhabited, and there may be a diffciencc 
of opinion, in the present st.itc of our knowledge, wdietlier there wcie 
any animals of the higher ordcis contemporary, as inhabitants of the 
land, with those marine laces, whose remains we find m the ancient 
state, but the recent origin of man, as we Lave before shown, does not 
admit of a doubt On that point all geologists arc agreed,—those who 
believe the JSacred Jlecoids and those wdio do not, jW, as C^uvier has 
said, w^e cannot, from geological monuments, date the introduction of <lio 
human race upon the earth at a moic remote period than .ibout six 
thousand }cars ago 

With regard to the time occupied lA the gradual w^ork of creation, 
there have been differences of opinion .irising out of the text itself, inde¬ 
pendent of any geological investigations, and though the majority of 
commentators have maintained, that by the days of creation arc to be 
understood periods of time equal to tb»it in which the earth performs a 
revolution on its axis, others have contended that they might be periods 
of long and definite, though, to us, unknown duration 

But this extension of the term is by no means necessary, for the 
phenomena of geology may he reconciled with the Mosaic account of the 
cTcation by the supposition that, after God had, “m the beginning,” 
treated the heaven and the earth, a long, undefined period, may have 
elapsed, during which a series of revolutions may have taken place, which 
are passed over in silence, as being totally unconnected with die history 
of the human race, that, at the termination of this period, the earth was 
in the chaotic state described in the second verse of Genesis, and that, 
at this point, the narrative of the six days of creation commences, duVing 
winch the earth was again restored to order, covered with the existing 
races of plants and animals, i^d finally made the abode of man On 
either interpretation of the tenn day, whether it be restricted to days of 
twenty-four hours, or be extended to periods of definite but unknown 
duration, a difficulty will remam, connected rather with astronomy than 
witli geology This difficulty is, that according to the received interpre¬ 
tation, the sun wsts not created till the fourth day If, therefore, the 
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\»ord day is to be taken in its ordinary acceptiition, those ddys 
that succeeded the creation of the sun must have been very diiferent 
from those that preceded that event, and if, by days, we are to under¬ 
stand long periods, then, during tliree of those long periods, the earth 
must have existed independent of those laws of gravitation of which the 
sun IS, to our system, the centre, and not only must it have so existed, 
but dunng one of those long penods it must have been clothed with 
vegetation, “ herb yielding seed, and fruit-tree bearing fruit," i^mthout the 
aid ot solar influence But this ^ilhculty will be remo\od by adopting 
the interpietation suggested by Dr Buckland, in his recently-published 
Bridgewater Treatise, that the suii and moon were not called into 
existence on the fourth day, that they were then prepared and ordained 
to c(*rtain oflices of high importance to mankind, who were shortly to be 
(itated According to this interpietation, the heaven and the earth, 
declared in the first verse to have been cieated by God in the beginning, 
mean tJic universe, including the sideieal systems, with the planets and 
their satellites, the earth being specially mentioned, as the,,subsequent 
scene of those creative operations which were about to he described 
A long, undefined period, to whieli w^c Jiavc before alluded, hetween this 
primitive cre.ition and the piesent ordoi of things is supposed to have 
teimmated, and with it to have terminated a long series of geologic.il 
epodis This would be the commencement, or evening, of the first da;y, 
wlieii tlie earth lay in confusion and emptiness, tlie wreck «uid luins of a 
lonnei state, inflllved in temporary darkness and a temporary state of 
suhinergence Tlie work of the first moniing was to dispel the darkness 
that oven spread the ancient earth On the third day the waters wcie 
commanded to he gathered into one place and the dry land to appeal , 
hut neithei land nor waters are said to have been created on that day 
The same interpretation may be applied to the fourteenth and four 
following verses, what is thcie stated respecting the celestial lumiiiaiics 
appearing to be spoken without any regard to tlnni leal iraportanc*e in 
the uiijveise, but solely with r(*fc‘rcnce to our planet and the hum.in race 
Light may have been re-admitted to the eaith on the first day, the 
exciting cause of light, remaining obscured by mists w^hich hung over the 
earth, and the further punfication of the atmosphere, on the fourth day, 
may have caused the sun, moon, and stars to re-appear in the firmament, 
and to assume their new relations to the human race and the re-con- 
structod earth 

The declaratioif, in this place, that God made them, \nll then 
meredy be a repetition and amplification of part of the first verse, intended 
to warn the Isrocditcs agamst that early and prevalent superstition which 
led to the worship of the host of heaven These explanations, by which 
the letter of the text of Genesis is reconciled with geological phenomena, 
aie supported by Dr Buckland, by the authonty of Hebrew critics, and 
ol several learned and pious diraies He further shoivs that it had long 
l>een a question among theologians, whether the first veise of Genesis 
ought" to be considered, prospectively, as a summary announcement of 
that creation, the details of which arc given in the records of the six 
successive days, or as an abstiact statement, that the universe was created 
by God^ without defining the period when that creation took place, and 



GEOLOGY NOT Ol'POSEI) TO SAC HID llTSlOll\ 


271 


it lb ako stated, on the j\uithority of tlu' Regius Professor ot Hebrew, at 
Oxford, that, m some old editions of the English Ihble, 111 which thc»rc 
IS no diTision into vcises, theie is a break at the end of what is now the 
second verse, and that, m Luthers Bible (Wittenberg, 1557), is, 
moreover, the figure 1 placed against the third verse, as being the 
beginning of the account of the cieation of the first day 

Referring those who aic desirous of seeing this question more fully 
discussed, to the interesting volume from which the above abstract is 
taken, we shall conclude this part of the subject m the words with which 
Di Buckland concludes his chapter on the consistency of geological 
discoveries with Sacred history 

“ After all,'* ho says, it should be lecollocted that the que^tlon is 
not respecting the coriectness of the Mosaic narrative, but of our intei- 
pretation of it, and still fuilhei it should be borne in mind, that the 
object of this account was not to state in what manner^ but by whom^ the* 
world w^as made As the pievailing tendency of men, m those early 
days, was fo worship the most glorious objects of iiatuK*, namely the 
sun, and moon, and stais, it should seem to have been one important 
point m the Mosaic account to giiaid the Tsiaelitcs «igamst the polytheism 
and idolatry of the nations around them, by announcing, that all these 
magnificent celestial bodies iveio no gods, but <the work of one Almighty 
Creatoi, to whom, alone, the woisliip of mankind was due'* ' 

Having thus endeavoured to show tliat, as icgards the recent origin 
of the human race, the lescaiches of geologists coiitinn the Sacred iiarm- 
tive, and that the high antiquity whicli they claim foi the globe, on the 
evidence of a vast series of extinct races of orgam^sed bodies, entombed 
in the earth's crust, is by no means inconsistent ivith tbe literal mterpie- 
tation of that narrative, the only remaining event mentioned in ik iipture 
which can have any connexion with geology is the general Deluge 

Phenomena of two opposite kinds have, at diffcrc‘nt limes, been ap¬ 
pealed to as evidences of that event,—the organic remains contained in 
the stratified rocks, and the loose covering of gravel, clay, and sand, dis¬ 
tributed over the surface of the earth 

When the study of the structure of the earth first began to attract 
the attention of Europe, in the beguining of tlie sixteenth ceiituiy, the 
manne remains discovered gave nse to much discussion, some mam- 
taimng that they were not real remains, but mere sports of Nature, 
formed by what they called a plastic force,” which had power, it was 
said, to fashion stones into the forms of organic ^lodics Others con¬ 
tended that they were the re<il Qxuviao of animals that had lived and 
died on the spots wheie their remains occurred, and others again con¬ 
tended that they were left in their present situations by the Noachian 
Deluge, to the transient action of which they attributed the formation of 
the stratified rocks, in all their vast thickness, with their almost infinite 
subdivisions, and Vith all their successive groups of extinct races 

More than a century wa& spent in proving the animal origin of 
these reroiSins, and in refuting the notion of their having been produced 
by a “ fermentive process” or “ a plastic virtue,” and for more than 
another century and a half, the discussion was maintained whether they 

Buckland's Bridgewater Treatise^ vol 1, p IW 
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were tiie remains of animals gradually accumulated at the bottom of the 
se^^ subsequently converted into drj land, or whether they were left by 
the deluge of the sacred writings. ^ Ihfc latter opinion was not finally 
abandoned by geologists till the close of tlie eighteenth century, when 
Werner, m Germany, and Smithy in England, h^, independent of each 
other, established the order of succession of the stratified rocks, and 
Smith had proved that each group of strata is characterii;ed by its pecu¬ 
liar group of oiganic remains. The researches of Cuvier among the 
extinct animals vj>f the tertiary for^iations of the Pans basin were like¬ 
wise afibrding additional proofs of the gradual accumulation of 'strata, 
. and of die remoteness of the forms of rnsimmalia embedded in even 
these Comparatively modem roChs, firom any fi>rmB now living on the 
face of the earth 

About the same time, the notice of observers was attracted to the 
Wat<‘r-moved gravel, and other phenomena indicating the passage of a 
large body of water, at a redtent ^ocli, over a great part, not of Europe 
oiiTyv but ot the noithern hemisphere This gravel is eomp<}sed chiefly 
of fragments of the rocks of the neighhourlmod in various states of 
^ittrition, mixed with others which must have been diifted from a dis¬ 
tance, aio now found considerably to the south of the rocks from 
which they have been derived. 

Huge blocks of granite and other rocks dispersed through and 
lying upon this gravel, are found in situations fai to the south of their 
parent-rocks, and have frequently been locked, m a most extraordinary 
ntaimci, high on the flauks of cliRins or mountains, between which 
and the chuius from which they were derived, wide and deep valleys 
intervene. Bones of mammifeious quadrupeds, of existing genera, but 
of species extinct, or existing at present only in warm climates, are 
foujid in this diluvium, mixed with some that arc now inhabitants of 
Em 5 Ppe , and, within the last five years, fragments of marine shells, of 
existing spemes, have been discovered m it, in vanous parts of Great 
Britain and Ireland, sometimes at considerable heights 

Tljj^ese evidences of diluvial action were next connected by gcolo- 
► gists with the Noochian Deluge, and with much more probability than 
' the origin of the stratified rocks had been referred to that event This 
h 3 rpot}msis, first propounded by Do Luc and other obtiervers, was warmly 
taken up by Dr Buckland, who gave to this transportedgmvel the name 
of diluvium. The new diluvial theory obtained ^the support and sanc¬ 
tion of Cuvier, and soon became popular among geologists. < There were 
some few, however, who itenturcd to' dissent;, from it even dunng the 
height of Its popularity, .objecting to it that it'^epresented the flood of 
the Scriptures as an impetuous ^orreht which had gently modified the 
surface of the earth, excs^ating.valthys, tr^n^poiting immense blocks 
•< 1 ;^, and covensg hllls^ as wc^ as valleys, with vnst accumulations of 
debris, whereas it should appear from the brie^ ^narrative of that event 
in Gc^iesis, that the rise and retirement of the waters was gradual, and 
even that vegetgy^n was not destroyed by them It was objeeted, more¬ 
over, that in the gravfel supposed to have resulted from this Deluge, no 
human ren^ns oif works df art Wd qvei jbeeii found, but only the re¬ 
mains of ammals^a large propor^on of which belonged to«extmct species 
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As our knoMrledge of tke Veitiary strata extended, it was found that 
lacustrme and xpatm^ de|>osit8,^ of j^dual accumulation, md. he^ 
longing to different epochs, had been confounded with this diluvium 
There appeared, too; reason fqr supposing that some of the extinct voU 
came cones of central France, and Bome of the minor cones on the 
fianks of Etna, were formed at an era more remote than that of the 
historic Deluge, or the human race r^d they exhibited no traces of dilu¬ 
vial action, though consisting of ioose sCorue and sand, which could not, 
for a moment, have resisted the rush of #0 violent flood ^The investiga¬ 
tions, moreover, of Elie de Beaumont showed that the mountain-clwiins 
of Europe had been elevated %t several distinct epochs, and geologists 
began to connect the supeificiril gravel with these periods of elevation, 
supposing that, in some cases, it had been shot off the flanks of the 
nearest mountains during their elevation, or th^t the violent agitation 
into which parts of the ocean had been thrown by the sudden upheaving 
of its bed, had given nse to great waves Which* had rushed over the land 
The hypothesis which attributed all the superficial gravel in the world 
to one event, and that the Noaehian deluge, was abai^oncd successively 
by those who, for a time, had been some of its most zealous supporters 
Professor Sedgwick renounced it from the olj^air of the Geokgical 
Society, in the year 1831, in the following word;g *— 

“Bearing upon^^this difficult question, thciO is, I think, one great 
negative conclusion now mcontestubly established,—that the vast masses 
ofi diluvial gravel scatteied aln^st over the sfirfaco of the earth, do not 
belong to one violent and transitoiy period It was indc ed a mo^t Un¬ 
warranted conclusion when ue assumed the contemporanenty of all the 
superficial giavel upon the earth. We saw the clearest traces of diluvial 
action, and we had, m our sacred histones, the record of a general Dekige 
On this double testimony, we gave unity to U va*»t succession of pheno¬ 
mena, not one of wluch we perfectly ©Oinprehended, and under the name 
of diluvium, we classed them all toother * * , 

“ To seek the light of physical trflth by reasoning of tins land is, 
m the language of Bacon, to seek the living among the dOad, and 
ever end in erroneous induction Our eirors weic, however, iiatiiral,mid 
of the same kind whi^ led many' excellewt observers of jt forn^er cen¬ 
tury to refer all the^^ondaiy fonnatitons of geokigy to the NoachiSh^ 
Deluge Having been a licKeVOT, 'aud to the best of iny pbwer, a propa¬ 
gator of what I now regard as a philosophic hcic&y,jaiid having more 
than once been tiuoted ibr ojiinfons J do not now mtunfain, I think it 
right, as one oi my last acts before I 'quit tiiirchair, thus publicly to 
read my recantation. > 

“ We ought, Indeed, to lihve paused; before we first’'adopted the 
diluvial theory, and refes't^d our old sup^rficiaVigrd^l to the action gf , 
tlie Mosaic Flood. Fpr of ipan, and the Woiks of hatuK, we have not 
yet found a single trace lunong remnants 'of a foixper world en¬ 
tombed in these ancient deposits ^Iji clasl^ing tSgethor distant unknown 
formations under one ^hi|jne, In giving them a simultaneous or^n, and 
in determining their date, dot by the organic remains we had di^overed, 
but by those w e expected kypoflietically Bfereafter to discover m them, 
we have given one morn^ example jof the passion with Which the ^ mind 
VoL. IT. T 1^ 10 
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fastens upon general conclusions, and of tli^ readiness with which it 
leaves the coiisidei ^lioii of unconnected truths 

Are, then, the f lets of oui science opposed to the Sacred Kecords^ 
And do we deny the leality of an histone deluge ^ I utterly reject such an 
inference. Moral and physical truth may partake of a common essence, 
hut, as far as we are com emed, their foundations are independent, and 
have not one common element And in the narrations of a great fatal 
catastrophe, handed down to us, not m oui sacred books only, but in the 
traditions of all nations, there is not a word to justify us in looking to 
any mere physical monuments as the intelligible records of that event 
such monuments, at least, have not yet Uteen found, and it is not, per¬ 
haps, intended that they ever should be found If, ho\\ever, ue should 
lureafter discover the skeletons of ancient tnhes, and'the works of 
ancient art huned in the superficial detritus of any large region of the 
earth, then, and not till then, we may speculate about their statuie, 
and their m.inners, and tlieir numbers, as we now speculate among the 
disinterred ruins of an ancient city 

“ We might, 1 think, rest content with such a general an&wei as 
this But we may advance one step further,—History is a continued 
record of passions and events unconnected with the enduniig laws of 
meie inatonal agents The progress of phjsical induction, on the con¬ 
trary, leads us on to discoveries, of which the mere light of hiatoiy Mould 
not indicate a single tiace But the facts recorded m history may some¬ 
times, without confounding the nature of moral and physical truth, be 
brought into a general accoi dance mth the known phenomena of nature 
and such general accordance I aihrm there is between our historical tradi¬ 
tions and the phenomena of geology Both tell us, in a language easily 
uiidei stood, though wiiitefi in far difiercnt characters, that man is a 
recent sojourner on the surface of tho earth Again, though ^ye have 
not yet found the certain tiaces of any great diluvial catastrophe, which 
we can afiirju to bo within the human penod, we have, at least, shown 
that paroxj sms of internal energy, accompanied by the elevation of moun¬ 
tain-chains, and followed by mighty Avaves desolating whole legions of 
the eaith, AAX're a part of the mechanism of nature And what has 
happened, again and again, fiom the most ancient, up to the most modem 
ponods m the natur^ histoiy of tho earth, may have happened once, 
during tho few thousand years that man has been living on its surface 
W'e luiAO, therefore, taken away all antenor incredibility from the fact of 
a root^nt deluge, and we have prepared the mind, doubting about the 
tiutli of things of which it knows *not cither the origin or the end, for 
tlie adoption of this fact on the weight of historic testunony* ** 

Dr Buckland himself has, at length, abandoned the theory, whu h, 
thiough him, ohti^ed eo much celehnty We will give his recantation, 
likewise, in hfs own words^ taken from a note oji this subject in his 
Ihidgewaiet Treatise • 

“ The evidence which I collected m my Rehquia Diluviana^ 1823, 
shows that one of the last great physical events w'hich have affected the 
<suiface of the earth, was a inolent inundation, which overwhelmed great 

* Sedgwick's “ Amuversar) Address, 1031 —Proceedings of the Geological 
Somig^ ^ol i, p 313 
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pait of the Northern Hemisphere, and that this event was follo^\ed by 
the sudden disappearance of the species of terrestrial quadrupeds wlntli 
liad inhabited these regions in the penod immediately preceding it I 
ako ventured to apply the name diluvian to the superficial beds of gravel, 
clay, and sand, Avliich appeal to have been produced by this great irrup¬ 
tion of i^ater 

“The dosciiption of the facts that foim the evidence presented m 
tins volume, is kept distiiut from the question of the njentity of the 
event attested by them with any dtluge Accorded in history Discoveries 
wliith have been made snue the publication of this work show, that many 
of the animals therein dtsciibod existed during more than one geologUtii 
ptiiod, pieceding the catastiopho hy which they WTre extirjiatod IIonce 
it seems probable, tliat the event Jii question was the last of tlie many 
geological levolutions that have been pioduecd hy violent iiruptions of 
water, rathei than hy the compaiatively tianqiyl inundation deseribod m 
the liisi)iiod NaiTative 

“ It has been lustly aigued agtiiiist the attempt to identify these 
two gicat liistorieal and natural jdienomena, that, as the use of the 
’waters ot the Mosaic deluge is rejiresentcd to have been gradual, and of 
shoit dui ition, they would Inne produced (ompaiaitivcly little change on 
the surface of the countiy ovcHIowcd The large pieponderance of (‘x- 
tinct species «imoTig tlu animals we find in c.ives, and 111 supeificial 
deposits ot diluvium, and the non-discovery of human bones along with 
them, afloid other stiong leasons foi lefeiiing these speeicb to a peiiod 
antcnoi to the eication of man This impoitant point, howcvei, c.iunot 
be eonsideied ,is completely settled, till nioic d(‘tailc‘d iii\estigtitions of 
the iu*west membeis of the I’lioeiuie, and of the diluvial aiicl allu\ial 
loiIllations shall lia^e taken place" 

If, then, we be disked, <uc theie no traces upon the earth of the 
Deluge of the inspned wiitings^ we <an only leply, m the woids above 
c[uoted fiom Piolcssoi Sedgwick, that nont* have ^ct been found, and 
that p(ihaps it IS not intended that they ever should be found, or we 
may adopt the argument lespeetmg the Mosaic Deluge iont.iined m the 
following extiact fiom IVlr liyell, who considciB that tliore arc* not sufh- 
eieiit geological data foi infeiiiiig that instantaneous upheavement of 
mountain-chains, and of gicat waves ansmg theiefiora, whnh an* con- 
sidcK'd by Ihofissoi Scdgwwk, to have removed the anlciioi incredibility 
of an historic deluge • 

“ I ma} observe,” says Mr Lyell, “ that the reasoning above alluded 
to seems to pioceed entirely on the assumption that the Flood of Noah was 
brought about hy natural (auses, just as some winters have contended 
that a volcanic eruption was tlie instrument employ(*d to destroy Sodom 
and Gomorrah It wc believe the Flood to have been a temporai^r sus¬ 
pension of the ordinary laws of the natural world, requiring a miraculous 
intervention of Diiinc Power, thcn^it is evident that the credibility of 
sucli an event cannot be cnbanci*d by any senes of inundations, however 
analogous, of wdiich the geologist may imagine that he has discovered the 
proofs For my own part, I have always considered the Flood, when its 
universality, in the strictest sense of the term, is insisted upon, as a pre- 
tematuial event, far be\ond the reach of philosophical inquiry, whether 

' * T 
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as to tlie causes employed to produce it, or the effects likely to result 
from it At the same tune, it is clear, that they who are desirous of 
pointing out the coincidence of geological phenomena with the occurrence 
of such a general catastrophe, must neglect no one of the circumstances 
enumerated in the Mosaic history, least of all, so remarkable a fact, as 
that the olive remained standing while the waters were abating*,” 

We trust enough has now been advanced to convince the most 
timid that theje is nothing to l)e feared for the cause of revealed Kebgion 
from the investigations of geologists, though tliey asenbe to the earth 
a higher antiquity than has been supposed to belong to it, m consequence, 
as we conceive, of an eironeous interpretation of the first two verses of 
the Bible, or, though they declare that they have not seen, on the 
earth's surface, any traces of a general deluge No uneasiness is now 
felt, because the language of Sciipture, with respect to astronomical phe¬ 
nomena is not in accordai^ce with the present state of our knowledge 
respecting the universe The explanation offered, in that case, by com¬ 
mentators on the Bible, is that “the sacred wnteis wiYe inspiied to 
speak of natural things with philosophical exactness, hut were left to use 
popular language, ami to discourse of them accoiding to their appeal- 
anccs Iand the only reason that any alaim is lelt at the ^venders 
brought to light by Geology is tbcir novelty When they shall have had 
the sanction of another century, or even less, they will not be deemed 
inoic dangerous to icligiou than the disiovines of Newton 

We shall not now enter into further discussion respecting this dilu¬ 
vial gravel, because it is a subject which will demand a separate chapter, 
before we close tins senes. The subject, moreover, is at present undei- 
going much investigation, and discoveiies are daily brought to light 
which piomisc, eventually, to lead to a solution of this difficult question > 
which IS a question of much interest, because this diluvium is the first 
deposit we meet with in the descending senes, and because its origin and 
histoiy involve another important and interesting question, namely, 
whether lauscs now' in action, and acting w'lth no greater intensity than 
at present, are adequate, if sufficient time bo allowed, to have produced 
all those changes on the surface of the earth which have taken place in 
past ages. 

We shall now merely state our dissent from the theory, which 
attributes the dispersion of this gravel to a succession of waves, caused 
by tlio nse of mountain-chains, and to that theory which supjioses it to 
have accumulated, dunng a long-protracted epoch, at the bottom of the 
sea, subsequently laid dry, either by the slow elevation of continents, 
such as appears to be now going on m Scandinavia, or by more violent 
subterranean movements, acting with unequal intensity, which others 
have r^ourse to in order to account for the different heights at which 
this gravel occurs. We shall, at the same time, .place on record our 
conviction, that some unknown cause, not now in action, produced a 
violent rush of the ocean, fiom the north, over a great part of the 
northern hemisphere, at a penod when the leading geographical features 


* Principles of Geology 4th Edition, vol iv , p 219 

*|- Scott's Bihlc Note on Genesis i 16 
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of our present continents* were established, when the Avaters AA-^ere 
inhabited by the existing species of Molluscm, and aaIicu a large portion 
of the mammiferous inhabitcints of the land belonged to extinct species, 
or to species only inhabiting the warm regions of the earth, and Avhich 
disappeared suddenly AAith this catastrophe But, while we contend that 
by this violent inroad of the sea, fragments of manne shells, of existing 
species, were lodged on the surface of previously-existing land at the 
greatest height* at which they have hitherto been found in this tumul¬ 
tuous deposit, we by no means deny that this inundation may have been 
accompanied and succeeded by slight and local clcAations of tlie land , 
so that in one place, on the coast, the diluvium shall be found lesting on 
an ancient beach, now seventy feet above the level of the s^a, and m 
another case, likcAA^ise on the coast, shall be covered at about the same 
height by a thin deposit, containing manne shells, aaIucIi seem to have 
lived and died where they are found 

The evidence on which these opinions are founded will he leserA^ed 
for a subseqif^nt part of this senes, and there is good reason to hope, 
from the investigations iioav m progress, that in the mean tune, the 
question Avill be decided , and that either our views above stated aauU be 
confirmed, or will be proved to be erroneous, in which latter case Ave 
shall endeavour to read our recantation Avith th6 same frankness Avliich 
reflects so much honour on the illustrious geological chiefs wJiose decla¬ 
rations we have quoted 

We have now concluded the introducloiy part of our work If wc 
followed the usual course puisucd at the commencement of an elementary 
treatise on geology, v^c should enter into a history of the rise and pro¬ 
gress of the scienc(‘, beginning with an aceount of the cosmological 
opinions of the Egyptian priests, of the Indian Brahmins, and of the 
philosojdicis of Gieecc and Rome, introducing, as a matter of course, 
that hacknicd quotation from Ovid,—so hacknicd, that we do not 
remember to have opened any introduction to Geology in which it did 
not occur,— 

. VitU factas ex a*quore terras 

£t procul a pclogo conelife jacucrc inaiino? 

We should then proceed to show Iioav, when the Roman empire was over¬ 
thrown by barbanans, Geology—such as it was—took refuge m Arabia, 
and hoAv, on the revival of learning in Europe, it first re-ai)peared in 
Italy, Avbence^we should trace its progress into Biitam, France, and 
Geimany We should expose the (oily, though it passed for wusdom in 
its day, of the cosmological dreams of Burnet, Whiston, and Bufibn. 
We should show how Werner advanced, and how he retarded, the pro¬ 
gress of geological knowledge, and should enter into a history of the 
controversies which agitated the rival schools of Freyberg and Edin¬ 
burgh, m which the names of Neptune and Vulcan, of Werner and 
Hutton, were the watchwords ^ind the rallying cnes,—controversies 
which, to the scandal of science, Averc conducted, not in the calm spirit 
of philosophical inquiry, but with all the warmth, and intemperance, and 
bitterness, of a borough election, or a vestry squabble W e should then 


Moel Tryfan, m Caernarvonshire, 1392 feet. 
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detail the labours and noble generalizations Smith and Cuvier, and 
advert to that grand epoch in the science, the formation of the Geological 
Society of London, when, weaned with tlie Neptunian controversy, 
geologists were convinced that the time was not yet come, when they 
could form a true theory of the earth, but tliat they must be contented, 
for a long time, to devote themselves to the observation of facts and ihe 
{lecumulatioii of data for futuie generalizations, and ^^c sliould then 
point out the mighty results winch have followed flora a steady perse¬ 
verance in this system, during* thirty j cars, so that the pi ogrt ss of 
Geology has, hy these means, l>een gre.itei, diumg that pniod, than 
during tlie three centuries which piecedcd it Ilut to conimenei a work 
professing to teach the elements of Geology, oi of anysiienci, with a 
history of its nse and progress, appeals to us iiKoiuenient, to siy tin 
least of it, because it supposes, m those who aie addiessod, a tiitam 
pievious acquaintance with the very su]>)ect tliey requin to leain Oiii 
object IS to guide our leaders into the plain and straight-lorwMid ro«id to 
geological tiuth, by setting before them the it il discoTeiu's of the 
scitJice, and, suiely, that object is not likely to be .idvaiiccd hy liisl 
leading them aside into every by-path of ciioi in whidi lliey can possi¬ 
bly lose their way, recounting all the absurd lilts into A\lmb nun fell, 
when, giving rein to the imagination, they eoustmeted syst( ms ol cosmo¬ 
gony Ujfion the foundation of a few ill-ol)seivtd facts, .ind oitcii wothoul 
the observation of any facts at all Oui obpet is to exhibit the amount 
of light at present possessed by geologists, and it would be but a waste 
of tune to show how, and how long, they gi oped about in daikiiess beloic 
they found that light 

We agree with Professor Phillips that ‘^the history of the pi ogress 
of opinions in (Tcology may be useful as a warning to men advanced in 
geological inquiims not to leason upon assumptions while facts remain 
to lie exploud, and to repress that inipaticiKc of spirit, whitli evei seeks 
to «mtKipate obseivation by the cfloits of invention, but that the 
student Ought, if ]>ossiblc, to be kept in iiupartMl ignoiance of these 
tonflKting bypotlicses wliuli are apt to fascinate the young and imaginative 
miiid'*^" We shall, tin leforo, defoi foi the piesent, oi wholly omit, a 
histoiy of the rise and progiess of Geology, and in our next nuniber 
shall pioeeed to the toiisidi latioii of the materials oi v\lii<‘h the e<iitli\ 
crust is composed, and of the order in which they aie airanged 


* Phillips’s (ruulf to Geology^ p 5 
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THE GREAT EARTHQUAKE IN CHILE, tn IBS’S 
By Alexander CALDCLEucri, Esq, ERS, Ac 

The phenomena attending this great disfui banco of flio sin face ot tin 
caith have been so varied, and the extent of its so considerable, 

that I should almost deviate from my duty if I did not endeavoui to 
diaw up and transmit to the Roy*il Society some account of a convulsion 
uhiih has laid in rums three province^, and caused mcafculablc dam igo 
to the south(‘m part of this country I am the more inclined to take 
this step, from a happy concurrence of circumstances ha\ing diawn 
seveial scientific observers to Concepcion shoitly after the latastrophe, 
who ha\e obligingly confided their notes to mo I tiust, therefoie, the 
Ro>al Society will not consider that I am about to tiespass upon its 
time 

All idea, m some degree fanciful, prevailed for some time after the 
conquest of1;hesc countries by the Spaniards, that these convulsions ol 
the earth’s ciust occurred at intervals of a ccntuiy, afterwards it was 
supposed that about fifty years was the term ivhich usually elapsed be¬ 
tween great shocks, hut, since the eommencoment of this century, the 
lepeated catastrophes which have occuricd, esjVecially m the yeais 1012 
in Caiaccas, 1010 in Copiapo, 1022 in the piovinec of Santiago, 1027 
in Bogota, 1020 in Lima, 1029 in Santiago, and 1032 m Tluasco, have 
picpaied the minds of the inhabitants to expect at all times these 
frightful oscillations of the earth, which, although they causg little 
S(msHion at hist, aftei some time affect the neives m a manner nof 
easy to lofount foi by ordinary causes That they happen at all times 
ami 111 all states of the atmosphere, seems clearly decided The finest 
weather, and tlic most variable, equally prevail at the moment, hut 
many aie the fancied signs hy which the coming earthquakes are pre¬ 
dicted, and in the faith of which the inhabitants confide, as they think 
their expeiieiico hears them out While some place great coilfidoncc m 
rats limning violently over the ceilings of the room, others prepaie for 
a shoik when they observe the stars twinkling more than usual, and all 
fears are removed when much lightning coruscates m tlu Coi dill era As 
far as my own observations go, little reliance can he plac<‘d on the two 
foinicr prognostics, something more certain seems to be due to the 
latter A hours previous to the earthquake which I am about to 
describe, immense flocks of sea-bijJs proceeded from the coast towards 
the Cordillera, a ciicumstancc which occurred prior to the great shock 
of 1022, and it is affirmed by too many respectable persons not to he 
entitled to some degree of ciedit, that on the morning of the convulsion 
<3l the dogs disappeared from Talcahuano 

The summer* m Chile had been rather colder than m preceding 
ycais The mean of the therftiometcr in Santiago (two thousand feet 
above the level of the sea) foi the months of January and February was 
72° ol Fahr Tlie mean of the barometer for the same period was 
28 25, which is about one^tenth of an inch h<*lo\v its usual h< ight 

From the 1st of February the barometer was unusually low in 
Santiago, and on the 14th, six da^s pnor to the cartliquake, the haro- 
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laeier, at half past 6 a.m , stood at 28 1, th^ thermometer at the same 
time being 73° A slight osciHation, which lasted twenty seconds, was 
felt on this day, on the 20th the barometer marked 28 17? and the 
thermometer rose to 70^ th^ weather fine In Concepcion, in the 
night of the 17 th to 18th the barometer fill four-tenths of an inch, but 
gradually recovered itself, and induMtod nothing extr«iordiiiary on the 
morning of the 20th’ In Valdivia, according to the observations most 
obligingly communicated to me by Captain Fitzioy, of the Beagle Sur- 
vcying Ship, tKe barometer stoodaon the 10th of Ft binary at 20 02, and 
continued to rise gradually until the end of the month, w itli an increased 
temperature From my own observations, deduced from many oscMlIa- 
tions, I have remarked that the barpmfter usually falls shoitly befoie 
any considerable shock, and then rctuins to it% ordinaiy mean On the 
20th of September, 1820, a very severe earthquake was experienced m 
thi9 city, which did much damage to most buildings, the front of the 
house I then inhabited felFdown, and it is worthy of reiiiaik, that the 
instant after every shock a burst of ram fell, wliicJi sooiv iiiodeiated, 
until a fresh ticinor caused it to recommence 

The Igneous vents of the whole r.ingc ot the Coidilloia maybe 
said to have been m remarkable activity both pieceding and at tlie mo¬ 
ment ef the late convulsion From the flat-toppc d volcano of los, 

in front of Cliiloe, to the lofty range of the Andes in Cential Aniema, 
all the information which has been obtained gnes details of violent 
eiuptions On tli(‘ 20th of Januaiy the volcano of Osoiiio, noith-east 
ot (Jliiloo, burst forth with inconceivable fury, and the lava was seen 
«t night rushing out of the crater and rolling down tlie side of the 
mountain, elevated 3000 feet abov(' the level of the sea The reflection 
of the flame reached doubk that height, and is destnhed to me hy Mr 
P G King, of the Beagle, as picscuting the most magnificent object lie 
had e\ei beheld From the plains of Taka, eighty leagues to the south 
of the capital, two volcanoes were oliseived m actnitj a few days after 
the 20th of Fehiu.iry Tln»y are both situate near the lake of Mondaca, 
twenty-fiM* leagues eastwaid in the Coidilkra and another new rent 
was observed on the (state called C’eiro Colorado, on the right bank of 
the river JMaule, and near its souice The volcano ot Petoioa, and 
another near it, whence a sbeam of asphaltum flows, and those of 
Maypu and Aconeliagmi, ha>e also been tor some months in a state of 
activity , 

III the month of January the volcano of Cosc*guma m Central 
America became exceedingly ac^tive, and ejected a body of lava which 
covered a circumference of eight leagues three yards and a half deep, 
burying all the farm-houses, sugar-works, and cattle the aslies continued 
falling tor five days, and reached upwards of three hundred leagues from 
the centre of desolation and ruin. , 

It was at half past eleven o'clock, on the morning of the20t]i, that 
the earthquake commenced, with an atmosphere as serene and beautiful 
as the elements beneath were coniulsed and threatening The first 
oscillation, gentle, and attciided w itli little nqise, was but the precursor 
of the two succeeding undulations, which weie extremely violent, the 
duration from the first to the last vibration was about two minutes and 
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a half, and the directioiif appeared to he firoua south-west i;o north-east. 
The sensation occasioned by the undulatory moyemcnts, seemed to mo 
to be similar to that which would be produced hj standing on a plank, 
the ends of which rose and fell two feet from the ground The small 
streams of water which run down the stieets, >^ere checked and thrown 
over the edges of their channels In Talca, eighty leagues to the south, 
the effects were still more yiolent the oscillation commenced without 
being accompanied by that rumbling noise which usually is the forerunner 
of these awful phenomena Irt Concepcion, where tlio great violence 
of the erirth(j[uake was felt, it was the second iindulcition which c<iused 
the havoc in the buildings, and previous to that and the many succeeding 
shocks, a violent report was heard, proceeding fioni the southwaid, as 
from a ^ olcano in that direction All the houses in the port of T.ilca- 
huano, which were situate on the low lands beneath the lulls, weie laid 
prostrate, and about half on hour after the vibiation, when the inhabit¬ 
ants w ere returning to their houses from the he ights and open spaces, it 
was rcinarfccd that the sea liad letired so much beyond its usual limits 
that all the rocks and slioals m the hay were visible It flowed again, 
and again retired, le.iv)ng the slaps dry wduch were at anchor in the 
harbour Tlien an enormous wave was seen slowly appioaehing the 
devoted town, horn the direction of the 1 Idea Cliiea For tc n hiinutes 
it lolled majestically on, giving time to the inhabitants to lun to the 
heights, whence they saw the whole place sw^allow^d up by this immense 
breaker 

In this moment of terror, men saw the roller with little accordance 
as to size, some compared it to the height of the loltitst slap, othcis to 
the height of the island of (iuinquiii.i It earned all before it, and rose 
by accurate measurement twenty-eight feet above high-water niaik A 
small schooncT of eighty tons, nearly ready for launching, was lifted over 
the remains of the walls, and found lying among the ruins three hundred 
yards from her stocks The reflux of this roller carried everything to 
the ocean Another and a larger wave' succeeded , but taking a more 
easterly direction, the ruins of Talcahuano escaped, but the Isla del llcy 
w^as ravaged by it A fourth and last roller,* of small dimensions, 
advanced, but nothing was left for further devastation While these 
great waves were rushing on, two eruptions of dense smoke were ob¬ 
served to issue from the sea One, in shape like a lofty tower, occurred 
ill the oihiig, the other took pLice in the small ho^ of San Vicente, and 
after it haa disappeared, a whirlpool succeeded, hollow, in shape like an 
inverted cone, as if the sea were pouring into a cavity of the earth In 
every direction in this hay, as well as in Talcahuano, >ast bubbles broke, 
as if an immense evolution of gas were taking place, turning the colour 
*of the water black, and exhaling a fetid sulphureous odour 

At San Tome, on the other side of the bay, the roller did immense 
damage, and on the island of« Quinquina the cattle dashed off the cliffs 
from panic In this island the waves injured houses forty f< et above the 
present level of higli water, and during the three following days the 
sea ebbed and flowed irregularly 

In the bay of Concepcion, the strata of clay-slate have been visibly 
elevated, from about three to four feet This alteration of the relative 
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position of sra and laud is clearly distinguisRablc, hy a rock off flic 
landing-place, wlucli previous to the shock was nearly ]e\cl \Mth high 
water, being subscciuently found to be laised three feet higher, and the 
buoy on the Bclen Bank has now four fee t less water than fonneily 
A vessel lying at anchor had one fathom less Avater alongside lier than 
before ih(‘ shock, but it is veiy likely that she changed her position 
At the port of San Vicente, a little to the south of Tahahuano, the 
bind Jias also risc'ii about a loot and a half, and along the shoie of the 
1 iltei biy, <‘viii at high water, bcds*of dbad muscles were left «is proofs 
ot tin u}>lKaval of the strata 

To the southw.ard of the entrance ot the hay of Coneepcion there' 
IS a small island called Santa Maria, about seven miles long and two 
A\ide Captain Fitzroy examined wuth gieat eaic the line ot ht'aeU in 
the southern cove, as w^ell as the northern pait of the island, and from 
the \isihle evidenee ot hods of dead shell-fish, from soundings, and from 
unbiassed oral testimony, it appears placed beyond the shadoAv of doubt, 
tliat on the latter side the elevation of the land has not hoeR less than 
ten feet, in the centre of the island iibout nine, and m the soullicrii eove 
about eight feet 1'liis upheaving has almost destroyed the southeiii 
poit of the island, foi it now affords but little shelter to vessels, and the* 
landing is had Eveiywhcre around the island the soundings have been 
dniiinisli(*d a fathom and a half, and the elifts, of tJio licighf of 150 oi 
200 feet, aie split and rent in all directions, and huge masses piecipitatcd 
bdow Both Capt.un Fit/roy and Captain Simpson, of the Chilian 
Kavy, are of opinion that the uprising of the strata, botli in tins isUnd 
and in (/oncepcion, at the time of the caitlic^uake, Av.as oonsiderably 
gieater, and th.it the many subsequent miiioi oscillations m.ay have 
c luscd a siihsidcnce to the IcvM before locorded At Suhiil, a little to 
llu south-east of Santa Maria, the clcAMtion of the sti.it i appeals to 
have heen about siv feet 

At Xucio Bilbao, the port of the rivei Maule, Seventy leagues 
noHh of Conception, .ihout an hour and a half after the shock, the sc.i 
flowed above the usual water mark, and continued foi half an hom in 
that state heloie a leflux took pl.ice Fifty minute's aftciwards, the se.a, 
greatly agitated, lolhd on the coast and up the nver with extiaordinary 
violence, .ind icached a height of twelve feet above the water mark 
By tins last inioad, two sc hooners, anchoic'd in the port, earned away 
their Ctibles, and weriJ found among the hushes one huiuhcd ajicl fifty 
yards from the beach 

A third rush of the sea occurred half an houi afterwards, which 
.isccndcd to a height of nine feet, and for the space of foity-eight hours 
repe.ited idlers came foi ward, but with diminished violence No 
elevation of the coast has been discovered at this port, but on the bar at^ 
the mouth of the river, which has always rendered tlw entiance to the 
poit both difficult and dangerous, two feet moie water has been remarked, 
and lu consequence of the fall of an immense point of a mountain into 
tlie sea, it is hoped that, owing to the new direction given to the current, 
no fuither accumulation of sand will take place 

Ill Valpaiaiso, the sea was obscivecl to advance and recede rapidly, 
Imt gentl > and w itliout violence 
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It would be of bttfo ayail to distress the Society the dot.iils of 
the rum caused in all the southern provinces of Chile by tins convulsion 
To the southward of Talca scaicely a nail has been left standing, and 
o^on to the north of this line the damage caused to c^cry doscuption of 
building has been most senous Throughout the pun me es of (\anqmuos 
and C^oiicopcion, the entire crust of the earth ha^^boen unt and shattered 
in eiery direction In some places, fissuies oi seiei il ioct in depth .md 
width ha\c been discovered, intersecting the counti^' loi eonsidciahh' 
distances On one estate near riftllan, tliiit} leagues fioni lln <oast 
extonsi\p fissuies have been the vents of inu<ld\ erii])tions ol siH uatoi, 
which haic made laige dejiosits of a kind of gi.iy puheiulent tufa, and 
on the same estate a great manycinul.ir pools weie disc oveicd ol salt 
watei, and many new thermal springs ha\e huist foith In many pbnes 
the giouud swelled like a large bubble, and then huisting, pouicd forth 
black and < xtiaordiiwry fetn^ watei 

The limits to which the oscillations extended woie, to the north as 
f.ir as CfftjuiTnbo, and to Mendoza on the eastern iidg(‘ of the gieat 
<ham of the Ancles Vessels navigating the Pacihc within a bundled 
miles of the coast, experienced the shock with consideialilc force The 
h.nk (ilcnniaha, hound to Valparaiso, when mn(‘t}-fi\e miles from Ihe 
coast, and in fiont of the Maule, had her eouise tliiougli the w.itci 
suddcnlv checked, and lici rate of sailing altcied fiom stvinknofs to 
one, and the niastei conecivid the vessel was di.igging over i sand¬ 
bank The sea WMs strongly agitated, .iiid appeired <o lift the vessel 
tuenty feet Sucli was the alarm that the boats ww iioaily.lowned 
no souinhngs were mot with 

The Island of Juan Feinandoz, a mass of bas.ilt tliioi liundud and 
sixty miles fiom the coast, expenciicocl the caitlu|uake, but witli hss 
viohiKc , the sea rose to the heagbt of the Mole in a similar manner to 
that of Concepcion, and them rceeeh d, leaving the bottom of CuTiibeiland 
Wiy dr} to some distance from the shore, and in the second rush rose 
fifteen feet above the usual level, carr}ing all ht'foie it At the same 
time the Coveriior, M.ijor Sutcliffe, observed a dense column of smoke 
issuing fiom the sea about a mile off the Point B.ical«io, which lasted 
until 2 o'clock in the morning, when an immense explosion took pi lee, 
which threw the water m every direction, during th<* rest of the night 
great bursts of flame rising from the same spot illuminated the whole 
island^ (Viptaiii Simpson, about a month aftei, sounded ncai the spot in 
eveiy direction, and found nojiottom in less than sixty-nine fathoms 
It IS worthy of remark, that when on the 24th of May, fhe city of 
Concepcion was destroyed by an earthquake, and by the inroad of the 
sea, the rising colony of Juan Fernandez was swallowed up in a similai 
manner by immense rollers the Governor, Ins family, and thirty-five 
persons penshed by the caiistrophe 

After the eaithquakc the usual atmosphene elninges occuirod In 
many places the most awful hurricanes coraplctetl th<‘ disin i} of tin 
inhabitants, and added to the catastiophe To these succeeded delugis 
of ram, a circumstance most unusual at that peiiod of the }ear At the 
Hot Springs of Oanqueucs, where the w'^ater issues at the temperature of 
118° of Fahr , the heat was lowered after the e.irthquakc to 92°, a < ir- 
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cumstance which occurred after the gliock of822 The diminished 
temperature lasted but a short time 

At the nsk of being tedious, I have given a detail to the Society of 
the changes eflV(tcd in the earth’s surface by this violent convulsion 
After examining the extensive area of its vibration, after observing the 
upnsing f»f an island and the adjacent coast, together with the eruption 
of a submarine volcano, it is chihcult to deny that the same causes arc 
still in opeiation nhich ages sjiuc raised tertiaiy fonnatioiis to their 
present loft} site in the great range of the Cordillera Surrounded viuth 
those continued changes on the surface of the earth, it is impossible not 
to respect the opinions of those philosophers who conceive that the 
Contiiumt of America has risen into existence at a more modern poiiod 
than that which therefore may, with more propriety, be teimcd the Old 
^VolU 

Owing to the early hour on the 20th that the oscillation commenced, 
comp.iratively few lives were lost, hut the frequent occurrence of these 
catastrophes, by causing organic defects, may very probably e!.pl.uii the 
causes of the short duration of human existence in these countries 

[From the Philosophital Transaclums^ for 18J6 ] 


VOI.CANIC KUUPTION IN TIIP] BAY OF FONSECA, 

ON THE WFSIFUN COASf OF CENTRAL AMERICA 

By Alexander Caldcleugh, Esq, FIIS, &c 

There is, peiha])s, no countiy on the face of the glohc which sho\^s more 
signs of vast geological distuihanccs than that pait of the western hemi¬ 
sphere which, situate between its great noitliern and southern dmsions, 
has obtained, in moie modern times, the name of Central America Its 
shores, extending to both oceans, arc in spots precipitous, while other 
and extended linos of coast arc low, and abound in mangrove creeks, 
intersected by mountains and volc\mic vents, and excavati'd by a series 
of Likes, winch, in tlie province of Nicaragua interrupt and appear to 
replace the great chum of the Andes Ihe finely comminuted scoria 
affords a soil which produces the richest vegetation, and a vast and newr 
field IS offered to the man of science who will boldly face the miasma of 
the foiest, or penctiate the rich mines with which one part of the country 
abounds 

At the termination of a narrow promontory, which runs in a 
northerly direction fiom the southern and eastern side of the Bay of 
Fonseca, stands the volcanic mountain of«Coseguiiia, washed on three 
sides by the ocean, of insignificant height, and flat-topped, two eruptions 
are on record, namely, those of the years 1709 and 1809 Since this last 
date it has remained in a state of quiescence, until the penod of that 
stupendous eruption on the 20th January 1835, the details of which I 
now beg permission to lay before the Royal Societ} These details I 
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IjAve drawn up partly® from official documents transmitted from the 
various towns to the Government of Centro-America, and partly from 
the information of intelligent fnends, eye-witnesses of all that occurred 
m those days of terror The reports to the Gkiveniment, which arc 
voluminous, fully agree on the main points in others, probably owing to 
the changes of locality, and consequent variation in the direction of the 
wind, some slight differences are observable If is, however, impossible 
to read these official reports, >vntten too by persons little versed in 
classical learning, without being struck with the lAmilanty of tlioir 
description, even to the very terms he used, with that of the younger 
Pliny m relating to Tacitus the commencement of that eruption of 
Vesuvius which, nineteen centuries since, buried two cities under its 
ashes 

On the 19th of January, after twenty-six years of repos(», a slight 
noise attended with smoke proceeded from the JVIountaiu of Coseguiiia 
On the following morning, about half-prfst six o'clock, a cloud of very 
unusual size and shape was observed by the inhabitants of the neigh¬ 
bouring places to nse m the diiection of this volc.ino When viewed 
from fc^an Antonio, about sixt(‘en leagues to the southward, it took the 
appealaiice of an immense plume of the whitest feathers, rising with 
considerable velocity, and expanding m ev6ry direction Its colour, at 
fiist of the most brilliant w'bite, became tinged w'lth grey, then passed 
into yellow, and iin<illy became of a cninson hue Columns of fire shot 
up diioctly through what was still imagined to be but a nebulous exha¬ 
lation of extraoidinary appe.iiance, a sc\eie shock of an earthquake 
wvis then felt Diuing the whole of the 2()th, the cloud preserved its 
appearance, although unattended by that magnihcence which at first 
predominated • 

At thiee pm on the 21st, two severe shocks were felt at San 
Antonio .ind Realeqo, and at midnight hve others were experienced, the 
tw"o first undulations wxro not sevcTc, hut the third and the last A\erc 
ternfic 

()n the morning of the 22nd the sun shone brightly at San Antoiiio, 
but a line of intense claikness was obseivcd in rtie diieetion of the cloud 
which had excited so much attention two days before At the same 
lime, a fine white ash was observed to fall around, th(‘ black line rose 
rapidly, the light began to fail, and darkness commone ed with such quick¬ 
ness, that in hiilf an hour it was more utteily d«y*k than during the most 
clouded idght So intense was this daikness that men could tuudi with¬ 
out seeing each other, the cattlef came in from the country showing all the 
signs of alarm and uneasiness, and the fowls ivent to roost as on the 
approach of night This st.itc of complete daikness prevailed until the 
following day, Avhen at twelve o'clock itbeeame a little bnghter, and 
objects became visible at ten or twelve yards' distance Tins atmospheric 
darkness prevailed two days Jonger, dunng all of Avhich time a fine white 
impalpable dust continued to fall This deposit coAored the ground at 
San Antonio about two mches and a half, in tfirce Iciyers of different 
colours, the loAver stratum being of a darker hue, the next of a grayish, 
and the upper of a whitish appearance. For ten or twelve days a murky 
light continued to prevail 
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At Nacaome, a city in a northerly directioiT, eight leagues distant 
from the volcfino, the same cloud was observed to rise at half-past 
SIX o'clock m a pyramidal shape At half-past eleven on that day tlie 
daikness coninioneed, and at twelve nothing whatever could be distin¬ 
guished , shortly before this, a kind of ash had begun to fall, and at five 
oMofk liad cohered tli(* tarth to the depth of throe inches At six 
oMo(kitf(ll m dininns/ied quantity, and respiration became relieved 
Duiiiig tlM‘ follov^iTig night various unduhitioiis of different degiees of 
int(*iisity neie exiieruneed, preceded either by heavy jumbling noises, or 
loud explosions On the 21st at Nacaonie the morning bioke ek.ii, 
but at tight o'clock the atmospheie heeame again thick and ha/v, and 
during the twenty-four hours following, the volcanic matter contiiiucHl to 
1 ill, attendc d witli icpcattd noises aiul undulations of the eaith Tlie 
dciikiKss eontinued to pio\ail during the 22nd, and the depth of tlie 
ashes was from four to five inches, a fetid sulphurous smell proceeded 
lioin tins deposit, which the slightest hreatli of .iir diove into every 
iiitcistice At nudnight violent explosions were hevird, and, <.»e]^uliter 
of an lioui after, *1 sc^c^re shock was experienced, the louiunnc'r of new 
eiuptions At 5 e/e lock em the morning of the 23id it was suffieiently 
light to observe that a fiesh eruption hael taken place fiom Conse^guina, 
and «it 8 o'clock the darkness had letuined as on the 20tli At o clock 
the oh^cmity w.is coinjilctc, «iiid new awful enhoes of > ist disihargis of 
\ohaiiu matter, attended w^ith flashes of lightning m all tineetions, eon- 
>iiie<‘d the panic-stricken inhabitants that the day of Juelgmeiit had 
ariivcd 

No pen, Sci>s the Govcinoi, is capable of describing the scene of 
disniiiy which pi evaded On the 24th the atmosphere heeame eleaiei 
The houses wCIO covcit'd to the depth of tight iiithcs wuth the ashes 
whnh had f.illen, iind many ''inall lurds and animals were found suffo¬ 
cated m them Doer «iiid other wild animals sought the town loi pio- 
te^ction, and the hanks of tlm ncighbouiing streams Aveie stiewed witli 

dead fish 

Jt would be but useless to tiic tlie Society by giving extracts of all 
tlie leports made fioin difieient places within the sphere of the eruption 
1 sluill (online myself to stating that at JMacuelizo, in 8egovia, the 
colour of the sand which fell was black, £ind on the llacienida of 
Gost'guina, helonging to Don Bernardo Bcncvio, eight leagues to tlie 
souiliwaid of the ei.iter^ the ashes covered the giound to the de]>tli of 
thr(*e yaiels and a half, destroying the fine woods and dwellings* 

Tt also avails little to mention the great mortality which prevailed 
among the cattle Thousands pcnslied, and those w hich after the erup¬ 
tion leached the abodes of men, jiresented sad spectacles, their bodies 
in many instances being one mass of scorched flesh 

Within the bay of Fonseca, and two miles from th|? volcano, it is 
stated that two islands ha^e been thro^vn up, of from 200 to 300 yards 
111 length, their surface^but a few yards ab6ve the sea, presenting, it is 
said, a mass of scoiia and ashes their elevation has probably been 
caused by the heavy fall of scoriaceous matter on shoals previously 
c'xisting HI those placets How'ever probable, the evidence is not coiielu- 
sivo, although the fact of the beach on the castoin or inner side of the 
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promontory being exteificd by the ashes about 800 feet further out, 
gives additioucil reason to credit the statement. 

On the 3rd of March, nearly two montlis after this great eruption, 
the volcano remained in a state of activity, but not ejecting aslie‘4 Hy 
some geologists it has been considered that heavy eiuptions of fine 
sconaceous matter tend, by their falling again into the crater, to lestorc 
the volcano to a rjuicscent state, and that thefeforc this phenomenon 
inoie usually attends the conclusion of an explosion In this p.irti<uhir 
instance it appeals ^at the fiist elfect of the explosiofi was to blow out 
of the cratci, and finally triturate, the scoria and ashes left theic twentj- 
six years before 

In tlie districts of Sego\ia, Comagagua, Cholutcca, Nacaonie, and 
Tegusigalpa, immense deluges of ram followed these clouds of ashes^ 
.ind again gave rise to a fetid, disagreeable odour At this season such 
an occurrence was cxtraordinaiy, and almost luiprcccdcnti'd m C\uitial 
America 

I slrdl conclude by stating that the ashes reachqd as f.ir as (^hiapa 
to the north, upwards of 400 leagues to windw^ard of the vole.mo thus 
proving the existence of a countci-cuiTcnt of wind in the higher legions 
of the atniospheic At St Anne's, Jamaica, on the 24th and 2fith of 
January, the sun was obscured, and not only there, but ovei the whole 
island, show CIS of fine ashes were ohsoived to fall The distance in a 
direct line north-easterly is about 700 miles, consequently the ashes 
musi have tiavellcd at the late of about 170 miles per diom 

Cajituii Eden, of Ilis Majesty's ship Conway, informs mo, that in 
lat 7° north, «md long 104° 4i>' west, when 000 inil<'s*fiom the 
neaust land, and 1100 from the volcano, he ran forty miles tiuougli 
floating pumice, some of which was m pieces of considerable siJ^c 

llie lahludc of Coseguina is 13° north, and longitude 87° 3' west 
Its height aho\e the sea is toiiiputed at 500 feel 

No volcanic ciuptioii in modem times has been rccoided th.it 
readied tlii' fi iglitful e\t(’iit of the one of which I have now had the 
honour of laying an aecoimt hi fore the Itoyal Society The explosion of 
Tomboio, in Suinbay.T., in 1815, desciibcd m the Memoirs of the late 
lamented^ Sii I’liomas Stamford UaiHes, more nearly appioaehcs it than 
any other with winch I am acquainted 


[From tin Ptnlosophical I’lamai.tion'ty for Jjao J 
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VI 

Gases.——Chlorine. 

Having fully discussed 'die nature and properties of oxygen^ and many 
of tlie manipulations m^'pneumutic chemistry, the iivaty is m a great 
measure prepared; for the considcratV)U of other gases^ and amongst them 
the next that I shall mention is chlorine It is a very singular elementary 
hody^ as will presently appear, and although I call it a gas^ in accordance 
with the common parlance of the laboratory, yet, stnctly speaking, it does 
not merit that title, and should rather be styled a vapour 

Now oxijgen^ as far as our present knowledge goes, is a gas, cool 
it to tlie lowest possible degree by the most powerful fngonfic processes, 
or submit it to the most intense mechanicarjiressure known, it undergoes 
no change save that of bulk, it does not become either solid oi;, fluid, but 
Tcinams permanently gaseous at all temperatures mid pressures Not so 
^es vhhmne^* under similar treatment X for, if a little aqueous vapour 
he present in it, when cooled down to 32® of Fahrenheit’s scale, it becomes 
a ivkite crystalline soltd^ or if perfectly dry, and submitted to pressure, it 
becomes a bright yellowit is, theieforc, far from being perma¬ 
nently gaseous, and is, in fact, a true rapour 

The temperature of this climate is rarely so low as to alter the 
vaporous form of chloTine^ and, therefore, it may be operated upon in a 
way somewhat analogous to tliat already described for oxygen 

Having premised thus much regaiding the nature^f thlonne^ I have 
now to point out to you the nietliod of extricating it from its coinbma- 
tions, the means of collecting it, and, lastly, some of its most remarkable 
properties 

Tile pneumaht ttough must be filled to its proper level with hoi 
mater^ at such a temperature that th% hand can just be honie^ in it without 
inconvenience, and the bottles, or jars, destined to receive the chlorine^ 
must hkewusc be filled with similar hot water The glass stoppers must 
be greased, as already directed A tubulated glass retort^ holding about 
a wme-pint, and having a long neck, is now to he about half filled with 
black oxide of manganese, airaiigc it so that the beak or end of the 
neck just dips beneath the watei at the hole in the slielfof the pneumatic 
trough, this is easily done if the retort is placed upon that Hiscful 
contnvance, called a retort-stand^ the shding-rings of which ^mit of 
leady adjustment, to a great many lengths .uid heights 

The propel adjustment having been made, and everything so arranged 
that the retort can be removed, and replaced without loss of time, remove 
it, and place a small glass or earthen funnel in the tubulure^ and then 
quickly, but carefully, pour m as much strong mmidlic acid as w’lll 
moisten the manganese into a thin paste f)o not pour m tlie acid all at 
once, but a httlc at a time, and shelve the retort round and round, so that 
all the manganese may be duly moistened, if you pour all the acid on 
suddenly, the chances are that it will he absorbed by the upper parts of 
the manganese, whilst the lower remain perfectly dry, and this would 
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«ilmo8t invanably cause the fracture of the retort, if heat was applied, and 
peihaps, before the operation of generating chlorine is finished, it will be 
necessary to apply a little heat but of this presently 

Let us suppose the acid now properly mixed with the manganese^ 
withdraw the funnel quickly, insert the stopper of the tubulure, place the 
retort on the retort-stand, a bottle over the hole on the shelf of the trough, 
and thus far w^ are successful Let us piooecd further 

Bubbles of some aeriform or gaseous matter, are nov| rising through 
the water into the bottle—a sort of ferihentatidh or effervescence is taking 
place between the materials in the retoit, and now its arch and neck 
appear of a hnght yellow colour, this same tint is communicated to the 
bubbles rising m the bottle Chlorine is now evolving, and it is a yellow 

Tlie first bubbles that came over were not yellow^ because they were 
not bubbles of chlorine^ but onlji those of um'^non air^ that the retort con¬ 
tained, the (hlonne generating behind, forced this forward 

When /ou judge that as much aenfoiin matter has passed into the 
bottle, as is equal to the capacity of the retort, the bottle must be slid 
gently on one side, and its pltice supplied by another, and now you see 
the yellow colour of jmre chlorine Rcmqmhpr always to make your 
transfer of bottles quit kly, steadily, and cautiously, and to suffer as few 
bubbles as possible to escape into the room, for chlorine is a highly 
noxious and suffocating body, eminently hurtful to the lungs, even when 
very largely mixed with air it is much the best to perform tlie operation 
m the open air, or under a shed, so that if any accidental escape sf the 
gas takes place, the w'lnd may waft it away before it affects the lungs. 

Perhaps, in spite of all your precautions, a puff of the gas may 
escape, and annoy you, pioducmg coughing, and a most disagreeable, yet 
indescnhable, sensation in the throat, which is particularly distressing, 
to alleviate this, 1 recommend a lump of sugar soaked in weak spirits of 
wine, with a few drops of sal volatile^ to Ae held in the mouth until it 
dissolves 

You have now to dispose of the impure air and chlorine in the Jirst 
bottle stop it under water, take it to some distance from where you are 
at work, and then removing the stopper, let its contents escape attend 
now to the second bottle, which is rapidly filling with pure chlorine, 
when full, and no water remaining in it, stopper and icmove it, place 
on another, always full of hot water^ remember, and if that in the trough 
cools, more hot water must be acldj^d, so as to keep up the temperature 
at which you set out ^ 

The reason why hot water is necessary in this process is, because 
chlorine is absorbed or dissolved by cold water^ and if you used it, you * 
wduld scarcely get a solitary bubble to rise, at all events not to remain in 
the bottle, hut the water would become a strong solution of chhrine 4:1ns 
I shall speak of preseMly • 

Now although, perhaps, chlorine has hitherto been evolving quietly, 
yet it very often happens that the materials m the retort foam up, and 
boil over,—or effervesce over is perhaps a more correct expression,—^the 
neck of the retort becomes filled with a black foamy mass of the mixture. 
It runs into the trough, and soils all the water This is very ani|;^ng, 
VoL II U • 10 
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l)ut there is no help for it, if it once happens,*you had better stop work 
and begin again, the expense is barely worth mention— a single farthing ' 
The larger the retort, the less likely is this to happen, because the mate¬ 
rials have amj>lc room to swell and foam in its body, without rising into 
the neck A little practice will soon enable you to apportion all matters 
rightly , 

Supposing the accident does not take place, the evolution of chlorine 
becomes sluggish after a time, and then you may excite it by the gentle 
heat of a spint-Iamp, but it, after'continuing this heat for some time, you 
find a bubldc or two, very suddenly evolved, with a sort of jerk, and a 
htlle water at the same instant rising m the neck of the retort, you may 
be sure that no more vhhnne is coming ovei, but that the heat has con- 
vcit(‘d pait of the water ot the muriatit acid into dram, which, meeting 
with the water m the trough, at a lower temperature thtin 212% is sud¬ 
denly condensed^ ^md produces the ^r coveu^non^ you must, there- 
foie, stop the process, by taking away the lamp, and taking out the 
stopper from the iuhulure ^ 

If you left the stopper in, sec what would happen,—why, as the 
retort cooled, the water from the trough would rush in and fill it, perhaps 
break it This cannot happen it the stopper is out, or lightly inserted 
with a bit of pajier or thread between the ground surfaces to admit air 

When you ]udge that it can be effected without risk, empty the 
retoit, wash it well out, and set it to dram, so that it may be ready for a 
similar operation on a future occasion Whenever you finish any expeh- 
mentuig, cleanse your vessels and ai>paratus, and set them by in their 
proper places, as soon as possible, then they will always he ready to 
your hands, and at the yeai’s end, you wull have saf^ed a large proportion 
of valuable time, wdiich would otherwise have been lost m hunting after 
things out of place, amidst a miscellaneous collection of dirty bottles, 
glasses, retorts, and chemicals 

Always observe the two following golden lulcs" 

I Never put off until to-moriow", that wlmli can be done to-day^' 

II “ A place £or everything, and everything in place ” 

In youi laboratory you will find vhtlves far more useful and conve¬ 
nient than dfawerv You have all things immediately under obser¬ 
vation and command on shelves, whereas you are often tempted to cram 
duty things away in drawers, so that the Lihoratory may appear neat 
to the casual observer Had I my will, I would have no drawers in the 
laboratory’' 

Now let ua proceed to the examination of the nature and properties 
of rhloftnc 

The most obvious property is its greenish yellow colour, and hei^ce 
the derivation of the term chlonne 1 have already ^d that it is inju¬ 
rious to life, but It supports combustion to some extent, I mean common 
combustion, as of a candle or taper, and of this you can easily convince 
yourself, by putting a lighted taper into a small bottle of it, the bnlliancy 
of the flame is greatly dimimshed, it is led and smoky, very different to 
what happened with oxygen But although the combustion of a taper is 
so imperfectly and languidly supported by ( hlorine, yet other substances 
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will bum in it with energy, and Bubstonccs, too, that aic not usually 
considered combustible. 

For example, take the metal antimony^ reduce some of it to a \ery 
hne powder in a Wedgwood mortar, place some of this on a bit of bent 
card, then loosen the stopper of a bottle of chlorine^ and throw in the 
antimony^ it takes fire spontaneously^ and bums with much splendour, 
producing a large quantity of white fumes Hus liesult will not take 
place in oxygen^ and you would not have anticipated it in chlorine^ after 
seeing how sluggishly the flaming hoi taper burned how*curious then is 
it to see the cold metal spontaneously burst into flame* this is an instance 
of intense chemical aj)i7iity 

Now observe how slight a thing will modify or prevent this afiinity 
between chlorine and antimony Drop a lump of the metal into the gas, 
there is no spontaneous combustion, no intense or immediate action in 
the course of time, the antimony will become inciusted with a white 
powder, and no chlorine will be Ibund in the bottle 

How is^ill this^ why it is an instance of mechanical aggregation 
opposing chemical affinity j the metal is one haid compact mass, strongly 
aggt egaiedj and, therefore, the chlorine has this to contend with and 
overcome before chemical action can ensue, it takes place slowly in this 
instance, but in the other, where the metal wa^i iii fine powder^ aggrega¬ 
tion was, to a certain extent, mechanically overcome, the chlot tm had 
little to contend with, but instantaneously exerted its action on each 
minute particle, intensely and rapidly^ the usual attendants upon which 
intense chemical affinity are the evolution of light and heat 

Let us take another metal we will select copper^ in that form well 
knowm as Dutch gold,” that is in fine leaves, now slightly breathe on 
one end of a glass rod, about ten mclics long, and cause one or two leaves 
of “ Dutch gold** to adhere to the damp surface, tlien open a bottle of 
(hlorme^ and quickly plunge in the metal leaves, tlicy instantly take fire 
spontaneously, and burn witli a fine red ligbt A gicenish-yellow solid 
substance results fiom this experiment 

A small lump of copper, or “ Dutch gold,** will not burn in this 
manner, but is only slowly acted upon as just new stated regarding 
antimony 

A bit oiphosphorus^ placed in a deflagratmg spoon, will take fire 
spontaneously in chlorine^ and bum with a pale flame, producing white 
fumes you remember how splendidly it burned in oxygen, the combus¬ 
tion in this instance is far inferior in splenilour, nevertheless the affinity 
IS intense * 

Now let us examine the nature of the products of these three cases 
of spontaneous combustion 1 have already stated that when a metal is 
burned in oxygen^ the product is styled an oxide, and when a similar 
phenomenon takes place m chlorine^ the product is styled a thus 

the first result was a chloride of (^ntimony^ the second a chloride of copper^ 
and the third a chloride of phosphorus, these are all very important 
combinations, but I do not enter upon their natures in detail, because it 
weuld be out of place here, where I am only showing the general characters 
of chlorine 

Cold water readily dissolves chhrtne Open a bottle of the gas, and 

u 2 
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quickly invert it in a bducer full of clean cold water, leave it for a short 
time, .ind you will gradually find the water nsing in the bottle^ it dis¬ 
solves the gas, and the resulting solution is of a pale lemon-colour^ 
chemists call it an aqueous solution of chlorine If you leave any water 
in your bottles, of course it will absorb part of the chlorine, and produce 
a ]»artial vacuum, the stoppers will become so tightly fixed as to idefy all 
youi exeitions to remove them remember, therefore, never to stop the 
bottles until they are quite full of chlorine This solution has several 
rem.irk4ible properties pour a little into a small glass, and then put in a 
bit of g;ol(l leaf —I ^raean real gold leaf- —stir it round and round with 
a glass rod, tlie gold dissolves^ and thus you obtain an aqueous solution 
of chloride of gold 

You would never anticipate such a result with this noble metal^ 
especially if you have ever attempted to dissolve it in nitric^ sulphuric^ or 
other strong ands, for none of them haye any action on it but here is 
watei^ with a little chlorine in solution, which quickly causes the metal 
to disappear 

IVrhaps you have heard of a solvent for gold, called aqua regia^ or 
ndromu! lahc acid, oi if not, you can easily make an experiment which 
w^ll explain its iititure 

Put a little nitric acid into one glass, and a little mui latic acid into 
another, add a bit of gohl-leni to each the acids separately have no action 
on it, but now suddenly mix them, and the gold instantly dissohes You 
have formed aqua regia or nilro-murtaUc acidy in which }ou find the 
peiuliar odour of chlotinc \ery peiccptible , but where has it come from^ 
Wliy from the muriaiic acid^ and as follows 

Mutiafic acid consists of chloiiney and hydrogeUy and nitric acid of 
oiygcn and nitrogen (pp 300, 301, vol i ) When these acids are mixed 
together, part of the hydrogen of the one unites to part of the ojtygen of 
the other, forming w’«/er, and chlorine liberated in the free state a ready 
solvent for gold You recollect that we set out, by evolving chlonne 
from munalic ac id and ovide of manganese, the theory of the process, 
you will now easily understand 

Muriatic acid Consists of chloriuc and hydiogcUy oxide manganese^ 
of oxygen and manganese (p 191, vol ii ) When these are mixed to 
gether in the retort, part of the hydrogen of the muriatic acid unites with 
part of the orygen of the oxide of mauganesty forming watery and free 
chloimc IS evolved , So you see it is a very simple case of the decom¬ 
position of the acid There remains in the retort a solution of chloride 
of manganese If you put all the black mass on a filter, add a little more 
water, tht» chloride of manganese will filter through of a pale pink colour, 
and by evaporating this solution carefully to dryness on some hot sand, or 
over a lamp, you wnll obtain a solid crystalline chloride of manganese 

There are many other methods of obtaining Wine, especially 
from common salty which is a chloride of sodium, but these are rather 
more complicated, and I do not stop to describe them here Your 
readiest source of chlorine is that already detailed 

Now the aqueous solution of chlorine already mentioned has a very 
singular action on vegetable colours- Vegetable blues are generally ren¬ 
dered red by acids and green by alkalies But put a bit of litmus-paper 
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into solution of chlorine^ atid its blue colour is instantly desUoijid it is 
regularly bleached Almost every variety of colour undergoes a similar 
change Try various stnps of printed calico, and you get illustrations 
of the art of bleaching 

Dissolve a small lump of indigo in some sulphuiic actd^ by the 
aid of a moderate heat, a solution is thus obtained of an intense blue 
colour, for indigo has the peculiar property of dissolving in sulphurK 
aetd^ without reddening or alteimg colour Take a drop of this sulphate 
of indigo^ and add it to half a pint of water, so «is to rlilute the blue 
a little then pour some of it into the solution qf chlorine, and as fast 
as 30 U pour, the &///e colour is bleached^ with almost magical velocity 
This rapid destruction of a very permanent colour is a fact of vast im¬ 
portance in the arts A few years since, the art of bleadiing was a 
tardy and uncertain process, dependent chiefly upon the state of the 
weather, but now, by the introijuction of chlorine and its combinations, 
it IS reduced to principles of great perfection and certainty, and enormous 
quantities oi^chlorine are daily evolved, and collected in a proper state, 
for the use of the bleacher 

In the manufacture of chloi idc of lime for the use of the bleacher, 
the quantity of chlorine annually evohed, is enormous, and almost sur¬ 
passes the bounds of belief, indeed, I am almost afiaid to state even 
its daily evolution b> one manufacturer, but I had my information from 
very high authority “ evolves daily r\Ti\ jons' wag/// of chlorine^ 
and unites it with lime to make the chlotule 

This IS an enormous quantity, and a magnificent example qf the 
perfection and precision at which chemistry has arrived 

Tlie bleacher in most instances finds tliat fret gaseous chloi me, or 
its aqueous solution are not so advantageously applicable to his processes, 
as clilonde of lime This, therefore, is the form m winch chlorine is 
almost invariably employed, and chloride qf lime is now too well known 
to require any furthiT description here 

If you leave the strips of calico for some time m aqueous solution 
of chlorine or of chloride qf hme^ then take them out and dry them 
you will find them very white, hut very rotten, slittlhg and dropping into 
holes upon the slightest touch, because not only has the chlorine 
destroyed the chemical colour, hut also the mechanical fexiuie of the 
woven fabric 

This IS an obvious disadvantage how is it, to be got nd of 
Simply by emjiloymg a much weaker hleaching-solution, and then well 
washing the bleached goods m water until all traces of the smell of 
chlorine disappear The weak solution will more slowly yet quite as 
effectually destroy colour, leaving texture unimpaired 
• Careful manufacturers alw’^ays attend to this circumstanei, but others 
hurry their processes, and of course the goods are very rotten “ Turkey 
red handkerchiefs,” as you very w^ell know, are covered with white spots 
Now in the manuf^ictuTc of these articles, the piece of cotton is first wholly 
dyed red, and then chlorine is properly applied to those parts intended 
to be white, they become bleached^ and it not unfrequcntly happens that 
the goods are burned into the market retaining chlorine All the spots 
and figures are, therefore, very rotten, and if you dry one of these 
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liandkerchiefs before the fire, you can readily poke your finger through 
all the white spots, because the fibre of the cotton is destroyed 

Paper has its dazzling whiteness conferred upon it by chlorine^ and 
very frequently contains it in notable quantity, especially that paper 
known as “ printing demy ** Open a fresh bale of it, and you find the 
odour of ifdoitnc very perceptible Of course such paper cannot be 
very durable 

If you write on it with common ink, in the course of time the 
writing will ^ide, because chlorine will readily destroy the colouring- 
matter of wnting-mk It does not affect that of prtnting-ink^ because 
that owes its blackness not to iron but to charcoal^ which is a singularly 
unalterable and jiermanent substance Blot over a printed page with 
common ink, and then wash it over with solution of chlorine or chloride 
of lime^ which will remove all the bhts^ and leave the prmting untouched. 
This fact is obviously of much utility 

Paper thus containing chlorine is often productive of the most 
serious inconvenience to silversmiths, jewellers, plated b atton-makers, 
cutlers, and surgical-instruinent-makcrs, who employ it for wrapping up 
their polished goods, for although it appears white, and beautiful, and 
very neat, yet it contains chlorine^ a sad enemy to all metal-work, the 
polished goods soon become tarnished, wholly spoiled, and unsaleable 
Chemistry, of course, gets sadly into disgrace, when its beautiful 
principles are thus perverted by the mercenary manufacturer 

In addition to the valuable property of destroying colour in the art 
of blpaching, chlorine and some of its combinations have other important 
uses Thus, solution of chlorine or chloride of lime will destroy the 
Unpleasant effluvia arising from decaying animal or vegetable matters It 
IS also of the greatest importance in jumigalioii^ and destroys contagious 
or infectious matter 

People often spnnldc vinegar in sick chambers, or bum perfumes, 
and call this fumigating , it is of no manner of use save to cover a bad 
smell, the mfcctious or contagious matter, if any, remains in full 
activity, and it can only be eftoctually destroyed, by fumigation with 
chlorine or nitric acM vapour^ the former may be depended on 

The celebrated Guyton de Morveau invented what he called “ Pre¬ 
servative phials ” These were strong glass bottles, having ground-glass 
stoppers, seemed by a scicw, and containing a mixture for evolving 
chlorine Upon catering an infectious atmosphere, the stopper was to 
be slightly withdrawn, to allow a puff of the gas to escape^ and its odour 
to become perceptible, and according to his expenence, this was sufficient 
to avert the danger of infection 

Fumigation by chlorine is a very simple matter, the mixture for 
evolving the gas, should be placed m earthen pans on the floor of the 
room, the windows and doors are to be closed, an^ things left in this 
state until the evolution of chlorine ^ceases, the doors are then to be 
opened, and the windows also from the outside^ letting a current of fresh 
air sweep into the room until you can enter without inconvenience, 
clear out the pans, insert fresh materials, and close up the room as before, 
until you judge that it is thoroughly fumigated In fumigating large 
rooms, of course you must have many pans of the mixture. 
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Some years ago, a «rery extensive fumigation of tlie Milbank 
Penitentiary was conducted! under the direction of Dr Faraday and so 
copious was the e\olution of chlorine^ that, upon looking through a plate 
of glass inserted in the door of each long gallery, the whole oi its 
atmosphere appeared intensely yellow 

in such extensive fumigations, the operators are often dreadfully 
annoyed by the accidental inhalation of the gas, and, indeed, as I have 
before stated, it is most distressing The remedy already mentioned may 
be resorted to, or a sponge soaked in w^k liquor ammonim^ may he folded 
in a handkerchief, and held close to the mouth, whilst operating, the 
ammonia oi volaiHe alkali neutralizes the chlorine^ add prevents its access 
to the lungs 

Chhrine is a very heav^ gas, compared with hydrogen^ its specific 
gravity is as 36 to 1, and compared with air, as 2 500 to I 000, so that 
it may be poured from one vessel to another, in making this experiment, 
and indeed, all others in whibh it is concerned, remember to guard 
against inha^g it 

Chlmine was discovered by the celebrated Scheele, and he called it 
dephlogisiicated mmtalic acid, that is, muiiatic acid deprived of an ima¬ 
ginary combustible principle called phlogiston The French chemists 
called it oxymunatic acidy imagining it to be hnnriatic acid containing 
loosely-combined oxygen 

Sir II Davy examined it with masterly skill, and found that it 
contained no oxygen that it could not be resolved into any simpler 
form of matter, that it was not a compound but an eleinenl, for which 
he proposed the name of chlorine^ as involving no theoretical notions 
regarding its nature, but simply implying its yellow colour, and should 
it at any future time be decomposed, and. shown to consist of two or 
more bodies, still tlie term chlorine will remain unobjectionable* How 
different is this precision ot nomenclature to that of the French school 
regarding oxygen ' 

If you imagine Schccle’s phlogiston to have been hydrogen^ you 
will at once perceive, how near the true elementaly nature of chJoi me 
he had arrived, when he called it dephlogisticaied wiiiriafic acid 

Now you still more fully see the absurdity of calling oxygen the 
universal supporter of combustion^ for here is chlorine supporting com¬ 
bustion^ with an equal, if not a superior energy, and the absurdity of 
the term, universal acidifying principle^ will become fully app^irent 
hercaftel, it is slightly so at present, for chlorine and hydrogen pioduce 
muriatic acid * 

Such is a slight sketch of some of the most jiopular properties of 
chUrrine^ its evolution, its power of supporting combustion, of destroying 
<iolour, and contagious or infectious matter All these the chemist is 
well acquainted with, but of the idtimale nature of this singular sub¬ 
stance he knows nothing 
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COjSHJtoCTBD'^Y PROiVfNSPOR RILL, FJbtJSHtNa INSTITUTE, LONG ISLAND 

" iqSW TORK| 1836 

It qba never be Rn object of indiffiDrence to flng^sbnien, to witness the 
^Sm 1» 0iade for the extejiaion" of science by their TrAnsatlantic brethren. 
Those elTorts have been in 6veiy sense gigaatic, but efi^ecially m ail 
that relates to &e arts of life anil mnli^ation StiH, till veiy recently, 
America fe6 fer behind ourselves in thbse fundamental branches of 
science wluch must fbnh tlie teal Imsis of every solid scientific structure,— 
the mathematical Prior to the publication of Car. Bowditch's translation 
of Laplace, and the excellent notes appended to it, the Amencan press 
could not boast of one single matbematrcal work comparable to hundreds 
published the mother-country, The cause is easily explained, and 
has been pointed out, over and over again by American wnters,—^the 
slavish prejudice which prevails, amidst all the personal vanity of the 
Americans, 4hat nothing can be produced in America at all comparable to 
the works published in London In the arts of life they felt themselves 
free, and less shackled by fiscal imposts than the parent-countiy, and 
there they put forth all their strength, but in pure science, as well as in 
literature, they have fallen as far below us as m commeicial and manu- 
factunng efforts they have surpassed iis We are not sure, however, that 
the American publishers do not find it more to tbeir advantage to keep 
up this delusion, than to use any effort to dispel it inasmuch as they thus 
avoid the expense of purchasing “ copy," but find it made ready to tibeir 
hands in the form of printed booksimported from London* No Englis^i 
wort ofeminence, and adapted to tli€? taste or wants of their own popu¬ 
lation, issues fiom the press in this country, which is not, as if by magic, 
emulated throughout America, and from a dozen American presses 
simultaneously, in less than three months after the most favoured “ town 
reader has perused it* lla^y the publisher who gets a single week 
the start of his competitors* He makes half a fortune in that single 
week, ^provided the .book is one calculafed to have a “ good run ” 

Though we aio ready to admit that much of the literature, as well 
as of the science of America, is infenor in every point to our own, yet it 
must be obvious that this does not arise from want of good models,—^for 
all that we have, the^jr have too It arises from the discouragement of 
Amencan effort, and from this alone Our advantage maj poSsihly he 
found in this, but it certainly is not hitentionally consulted American 
patriotism would dictate a different course, and it is improbable that 
after the splendid efforts of Washington Irving, Webster, and Cooper, 
in literature, and of Bowditch in mathematical physics, that grea* 
countiy will look so coldly on the labours of her own children It is 
her interest to foster the genius of hej oivn soil, and she cannot he 
much longer blinded to it 

It is well known to every well-read mathematician, that in this 
country pure science w^as cultivated m comparative silence and ohscunty, 
by means of certain penodical works more oi less exclusively devoted to 
them (and especially the Ladies' and Gentlemen's Dianes) whilst in our 





own universities the^ laj^onnant, wer^ ar a mere matter of 

course, studied by bardly dny, and eonsident^ ^nly as matters of idle 
curiosity by nearly all We lira in better times: yet teir of us are 
sensible of the great obligation which we Sre under to those modest md 
unpretending works for the present s^kii of in^xjr which is now 
become so general in respect of pure marthematiosd ^ science and its 
innum^able applications. As we were, ^So Amescka is, at this moment. 
Bowditch was little known to the genei^l scientific world bofore his 
present undertaking, yet, so to speaky.Bowditck wns the^child of Iharian 
nursing His efforts were first made m tl^es^ obscure Amerrcnn pe¬ 
riodicals which are, except to perhaps half a dozen persona^ nnknowm 
in this country, and almost as unrememhered in their “ fiither-lahd" 
Knowing this as we do, we cannot look with indifference upon Ihe 
attempts which are made m that country establish a superior class of 
such publications, dependent for tfieir support on native or adopted 
talent Were we to recount* tlie names of those ^ho In country 
were fj^ade mathematicians by the English Diaries^ Repositories, Bees, 
Correspondents, Companions, Receptacles, dec.,—were we to recount the 
names of Simpson, Landen, Dalby, Burrow, Lawsbn, Bonnyeastl^, 
<3rakelt, Saunderson (George), Robertson (Dr. Abram), Wales, White 
(lliomas), Wildbore, Vmce, Brinkley, Masfielyne, Hutton, Harvey, 
and a hundred others, already passed away,---weiv we to recount 
the names, of Gregory, Leyboum, Lowry, Ivory, Wallace, BarIo>^, 
Davies, Swale, Mason, Young, Woolhouse, and a hundred others 
amongst the living,—we are sure the importance of these nubKca- 
tions would be at once admitted. Can wo then but augur jj^ell for 
America from an undertaking like thiS^ Or, still more, from the very 
superior maniu'r in which this is donducted^ Can any one tvho peruses 
this single number w'lth attention, fail to be struck with the powder of 
American mind? We think not 

The plan of the work assimilates more witli that of Professor Ley- 
boum’s Mathematical Reposiioi y than with any other type and we think 
Professor Gill could scarcely have selected a better model, fits to general 
feature Should he succeed, even to a partial degree, in eftecting by his 
publication the real good which Mt Leyboum has done, he will deserve 
well of his countrymen 

We.shall give a brief analysis of this number, and our readers will 
then see that we may most cordially recommend jt to their notice and 
support, assured that they will find much to compensate them for its cost 

The first article is the inveiftigation of a formula for the longitude 
when the rhumb is invanable In this case, the course is the loxodrowey 
and the expression, for the longitude arrived at is known to be accurately 

^omitting the spheroidal figure of the earth) x-x^ z=: tati v log 

where x and x^ ate the longitudes of the limits, y y^ the polar distances 
of the same limits, and v the angle of the rhumb, and the formula is 
well adapted for calculation* The method has, however, been virtually 

* We sliall probably have occasion to | solution of this problem, as to comparative 
make some remarks on the various nic- j facility, in a future number of this maga- 
thods wliich have been proposed for the 4ine 
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anticipated by several European vrnters, and^vre may add that it is not 
the one most m favour amongst us 

The next is an excellent solution of the problem,—“ In a given 
ellipse to inscnbc the greatest equilateral tnangle " It is shown that 
the tnangles vary from the least to the greatest continuously, or, in 
other iivords, that there is only one maximum «md one minimum value 
of the side, though obviously tliere must from the symmetrical form of 
the curve be four different positions in which they may be drawn 

Thirdly, a** new discussion of the problem —“ Upon a horizontal 
plane a rectilineal path is traced, in which p is constrained to move 
uniformly This body is connected by an inflexible and inextensiblc 
line with another body, m, which is posited in this plane, and which is 
supposed to have received some primitive impulse in the direction of this 
plane It is required to find the nature of the curve described by the body 
M, and the other circumstances of the motion, abstracting all consideration 
of friction ” This problem was first considered in connexion with several 
analogous ones by Clairault in Mem de V Acad , 1736, m a discussion with 
Fontame and others, who considered the curve to be the Tractory or 
Equitangcntial Curve It has been subsequently discussed by Gergonne, 
Dubuat, Franyais, and others, {Ann des Math tom, iv ), and by Professor 
Lowry in Leybourn's Repository^ vol v, as well as in the Ladies* Diary 
for 1779 by the Rev Charles Wildbore 

Mr (^11 obtains the equations of motion with great elegance, and 
differently from anything we have seen PIis mode of integrating is 
similar to that of M Francois He annexes the discussion of several 
collateral problems This paper is on the whole a very instructive one 
to the young geometer and physicien* 

The fourth and final article, as well as the most elaborate and im¬ 
portant one, is a paper on Spherical Geometry Tins is a branch of 
science exclusively English, and of very recent growth in any regular 
form It seems to have taken a definite character from the researches 
of Mr Davies, concerning the “ Nature of the hour-lines on the antique 
sim-dials," published m the Edinburgh Transactions^ vol xu , and has 
been followed up by^ two other papers on the geneial principles and 
equations which are involved m the fundamental idea An abstract of 
it has also been published in the appendices to the Ladies Diary for 
1835—6, and several interesting questions concermng spherical loci 
have been interspersed through the Dianes and Leybourn's Repository^ 
by Messrs Davies, Woolhouse, and Rutherford. The abstracts above 
spoken of seem to have turned Mr (%lfs attention to the subject, and 
his processes are, m some cases, matenal improvements upon those of 
his predecessor, though, in others, they fall short of them This article 
ought not to be passed over by any one who feels interested m this un* 
portant branch of geometry 


” Some smgular discussions took place 
at the Bristol moetmg of the British As¬ 
sociation, respecting this term It was 
thought “ very hwd that the medical 
practitioner should monopolize the term 
physician,” and after considerable al'- 


tercation, the sons of Esculapius appear to 
have compromised this important question 
by allowing the cultivator of physics to 
adopt, aftOT the French non-medical ra- 
vansy the title of Physicien ” Much 
ado, mdeed, about—nothing * 
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We feci, however,•disposed to take an exception to Mr Gill's 
notation Mr Davies had employed the Greek* letters to designate 
spherical co-ordinates^ so as to distinguish them completely from the 
notation of the linear system Mr Gill employs, contrary to the analogy 
which IS suggested by the uniform practice of modern writers, the Italic 
letter Even in piano, the angle made by the radius vector and the 
angular origin is written or but Mr Gill has employed ^ to 

designate the spherical radius vector, and x the polar angle Wc are at 
a loss to account for the motives of this change, and as^ uniform system 
of notation is essential to a successM cultivation of any branch of 
analytical science, we trust that Mr Gill will yel accede to that which 
he found in use, except he can show that it violates some of the essential 
rules of a good notation, and that his own is free from that charge 

We shall conclude, by referring our readers to the remarks on the 
present state and probable tendency of spherical geometry to be inserted 
in our next number, and wilh cordially recommending Professor Gill's 
labours to ^he notice of our American as well as our English readers 


1 

REMARKS ON CRYSTALLIZATION, 
By Mr Thomas Griffiths 


In the Journal oj the Royal Institution^ (vol xiv,) I inserted* a short 
notice respecting the method ‘‘ of colouring alum-crystals," together with 
a few observations on the best nuclei for them to form on 

I there state, that “ coke with a piece of lead attached to it, in order 
to make it sink in the solution, is the best substance for a nucleus, or if 
a smooth solid surface be used, it will be necessary to wind it round with 
cotton or worsted, otherwise no crystals will adhere to it ” 

This fact was afterwards noticed by Dr Faraday, in his Chemical 
Manipulation^ as follows —“ Piopare a solution* of alum foi crystalli¬ 
zation by diminution of tempeiature, hang a thread across it, or leave 
m it a glass rod with a thread wound round it, and observe the gi eater 
tendency to deposition on the one substance than the other " 

Now, T believe, that these are the only two published notices 
respecting the influence which the mechanical texture of a nucleus has 
on the deposition of crystals frorti solutions, I have been at work a little 
on the subject from time to time, and more especially, lately, in pre¬ 
paring illustrations for the lectures in the Chemical school of St Bartho- 
• lomew's Hospital, and have obtained several results, which, although 


* The employmAit of the Greek clia- 
racters has a perfect analogy with flic es¬ 
tablished practice of all good wniers on 
the geometry of co-ordinates, and on 
physical astronomy In truth, if the m- 
tersection of any locus, hnear or super¬ 
ficial, with a sphere concentric with the 
ongin of co-orchuatcB be sought, we have 


only to take the radius vector constant, 
and the polar equation of that locus (or 
those points, when the given locus is 
a Imo) becomes tden/toal with the spherical 
equation of the curve (or points) ^ inters 
section This notation is ther^ore m 
perfect keepmg with pre-established ones. 
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probably already kno'wn to many expenmenteiQ, still have not hitberto 
been made public, as far as 1 know 

I put forward no claims to originality, my object in now publishing 
an account of the experiments, is to furnish the lecturer, the student, 
and the amateur, with a few sinking illustrations of some of the beau¬ 
tiful phenomena of the wonderful subject of crystallization 

It has often been remarked to me by some of the most eminent 
chemists, that for want of a record of the experiments of the lecture- 
table, they are either wholly lost or only veibally known, and therefore 
it IS my intention occasionally to describe in this journal, some of the 
most striking expenments suitable for class-illustrations 

Experiment I Place a smooth glass rod, and a stick of the same 
size, in a hot saturated solution of alum, upon examination the next 
day, the stick will be found covered with crystals, whilst the glass rod is 
perfectly free from them. 

If I may be allowed the expression, the crystals appear to have a 
preference for the fibrouti surface of the wood, it affords them-.good hold, 
they cling to it in quantity , they have none for the smooth mrface of 
the glais rod 

When solutions are suffered to crystallize in a tall glass vessel, 
it very rarelj happens that any crystals adhere to its sides, hut as fast as 
they form at the surface of the solution, they fall to the bottom of the 
vessel, in a tall 7vooden vessel the case is different, for the whole of its 
sides and bottom become studded with ciystals 

Experiment II With a file roughen the surface of a glass rod at 
certain intervals, and then place it as a nucleus in a hot satin ated 
solution of alum, all the crystals will adhere to the rough surfaces, 
leaving the smooth surfaces perfectly bright and clear 

Experiment 111 Tie a few threads of lamp-cotton at certain inter¬ 
vals around a clean and polished glass rod, and employ it as a nucleus in 
a similar solution of alum, the threads will be covered with crystals, 
whilst the polished parts of the glass rod are perfectly free from them, 
and thus it is not difficult to obtain six or eight distinct bundles of 
ciystals 

Experiment ly Tie some threads of lamp-cotton, here and tliere, 
around a copper wire, (or a glass rod,) and then place it in a hot satu¬ 
rated solution of sulphate qf copper (blue vitnol), the threads will be 
covered with crystals 

Coke IS an excellent nucleus for alum-crystals on ac(5Dunt of its 
veiy porous nature, affording them pleiJty of secure hold, hut gas-coke 
very often has a smooth, shining, and almost metallic surface, and if a 
piece of it he placed in a solution of alum, it will he found that the 
crystals avoid the smooth surface, and form only on the most irregular 
and poious parts Is it not possible that some action of this sort may be 
the reason why, in crystalline minerals, ’yyc so often find single, well- 
determined crystals, adhcniig to certain spots of foreign matters^ 

In making crystals of alum on coke nuclei, I have found it best to 
employ a boiling saturated solution of alum, and to bore a hole through 
the coke, so as to pass a string through, by means of which it may be 
suspended in the solution^ it will of course float, and therefore the 
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string should be left so slftck, that when the coke becomes saturated with 
the solution, and loaded with crystals, it may sink to about the middle 
of the solution , this is better than loading it with lead, and the finest 
crystals will always be found on the lower surface, because they have 
formed quietly and undisturbed by the fall of smaller crystals from the 
upper part of the solution 

If powdered turmeric be added to the hot Saturated solution, the 
resulting crystals will be of a bright yellom , if litmus be used instead, 
they will be of a bright red, logwood will yield them*of a purple^ and 
common writing-ink of a black tint, and the more muddy the solution, 
the Jiner will be the crystals, hente no filtration is necessary 

But in dll cases of coloured alum-crystals, they are much more 
brittle than pure alum, and the colours arc to some extent fugitive, the 
best way of preserving them is under a glass shade containing a saucer 
of water, this keeps the atmosphere constantly saturated with moisture, 
the crystals never get too dry, and their texture and colour undergo but 
little change. The same plan may be adopted with many other crystals, 
especially those of sulphate of copper Those beautiful blue “ crystal 
baskets,” now so common in the bazaars and toy-shops, are made with 
sulphate of copper, and if one of them be kept for a day or two on the 
mantel-shelf, it loses its beauty, becoming pale, dry, and brittle, but 
keep it under a glass shade with water, as just directed, and it retains its 
original beauty unimpaired 

Wire is a bad substance for a nucleus, for two reasons, first, if it is 
very smooth, crystals will adhere to it with great difficulty, or not at all, 
and secondly, supposing it has attracted crystals, they arc apt to split off, 
on account of the expansions and contractions of the wire by alternations 
of temperature • 

A very striking experiment showing how the cofour of a crystal 
very often depends upon water of crystallization^ consists in carefully 
drying a crystal of sulphate of copper in a crucible, uinil it becomes 
perfectly white, then drop it into water, and it instantly becomes of its 
original blue colour by absorbing water 

If a (rystal of Jerrocyanuret of potassiwnT (prussiate of potassa,) 
be similarly dned, its yellow colour vanishes, but reappears directly upon 
being dropped into water 

I have commenced a set of experiments on the instantaneous crystal¬ 
lization of concentrated solutions of Glauber's s^}t8, in vessels secured 
from the access of air, and if they tend in any way to elucidate this 
mystenous subject, I shall mak^ them known through the medium of 
this Journal 

Chemical School, St Bartholomew’s Hospital, 

• ^ October 13, 1836 
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AN ELEMENTARY COURSE 

OP 

DESCRIPTIVE GEOMETRY 

I 

HisToiiicAi, Notice 

Pjiobably there are few of our readers who have not heard of the exist¬ 
ence of a curious brancli of mathematical science, called, by Monge and 
the modem French writers, Geomhne Descrtptioe j but those who have 
confined their reading to English authors, have little chance of knowing 
much of its nature and objects It is true that several years ago, a 
considerable extract was m^e from Mongers work in the Architectural 
Dictionary of Mr Peter Nicholson, but the high pnee and scarcity of 
that work preclude most readers from the opportunity of consulting it 
Besides, the work of Mongo, elegant as it' is, is not exactly adapted for 
abridgment, and still less for unconnected extracts* Mr*, Nicholson 
afterwards commenced a work in numbers, bcanng the title of Desenp’^ 
live Geometry j but the commercial casualties of the ponod (1825) put 
a stop to the undoi taking before he had entered upon the essential part 
of his subject, so that we have no moans of judging of the method in 
which he intended to develop it Nothing further on this branch of 
science has appeared in England 

In America, however, two separate works, on the more elementary 
parts of descriptive geometry, have been published for the use of the United 
States Military Academy, at West Point The first was by M Crozet, the 
professor of engineenng, and the other by Mr Charles Davies, professor of 
mathematics in that institution M Crozet*s work is a very indifferently 
selected series of extracts from Monge and Hachette, but Mr Davies's 
IS a work of a far higher character in its mathematical composition, 
though still much too confined in its scope and applications The former 
was published m 1821, and w'as superseded by the latter in 1827> and 
tins, again, was reprinted m 1832 

These arc all the attempts which have been made to supply a 
treatise in our own language, and the American treatises are so little 
known, that we have never seen more than the single copy before us of 
either of them They were all mtended, too, to be subservient to military 
engineerings and hence must, of necessity, be very deficient m their 
applications to the wants of engineers and architects, as well* as to those 
of the cultivators of physical science. These desiderata we hope to supply 
in the course of this senes of papers and we shall especially have regard 
to these objects, seldom taking our examples of the apphcation of the 
pnnciples of the science from other than civil or scientific pursuits, ainpiding^ 
except m rare cases, the military examples of the French, Italian, Ger¬ 
man, and Amencan wnters ^ 

Notwithstanding the importance of Geometry in the arts, as well as 
in philosophy, how few there are amongst those devoted to either pursuit, 

* Those extracts, we bcheve^ were made by Mr Webster, P G.8 , the very able 
geologist, who discovered the tertiaiy formations m the Isle of Wight, and thb author 
of several valuable papers on different geological subjects. 
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\irho have a competent kifbwledge of its nature,—and how few, indeed, 
are those whose acquirements are of sufficient extent, to be of any retd 
use to them* It is, indeed, a source of constant complaint, especially 
amongst practical men, that there is no work from which they can 
obtain the kind of geometrical knowledge, which is adapted to their 
doily wants It is true that a sufficient number of works, under various 
appellations, and of various degrees of merit, have been written on the 
geometry of rule and compass, the construction of plane curves, and such 
subjects, and also that we have excellent treatises oh theoretical or 
speculative Geometry, besides that of Euclid yet, on the construction of 
problems relating to space, except of a purely theoretical kind on one 
hand, or a set of artificial rules adapted to single cases on the other, we 
are, to the present hour, unsupplied with one single work,—a work m 
which theory and practice go hand m hand, and mutually subserve each 
other The consequence is, that the small number of persons who attend 
to the theory, see in it only a collection of abstract propositions, connected 
with each ather, and mentallji beautiful m that connexion it is true, 
though still having no practical bearing on the arts and necessities of 
highly-civihzed life whilst the practical, who are the many that more 
especially require it, see only a senes of isolated operations, unconnected 
by any common principle, and view its didactic rules as being merely 
so many happy contrivances discovered by accident, and resting on 
no othci evidence than their own expcnence that the piecepts <mswer 
their special purpose The speculatist is satisfied with the contemplation 
of the truths mitolded the practical man is satisfied so long as he finds 
no want beyond what his rules will help him through llather, we 
should say, this wa^ the case, than is as most men of science now turn 
their attention more or less to the utility ofi their mquines, and the recent 
rapid strides made in every branch of the arts, shows the unavoidable and 
unconqueiablc difficulties which stand in the way of practical men, whose 
knowledge is not based upon theory as well as upon personal experience 
and traditional dogmas There are few architects and engineers,—^few even 
ot carpenters and masons,—^wlio have been called into an active share 
in executing the great undertakings that have becn«entered on during the 
last twenty years, without having felt considerably embarrassed by their 
want of ffimiliarity with the higher branches of Geometry, and some 
degree of physical science It is impossible to look on the great amount 
of labour lost, the expenses incurred, and the vexation and disappoint¬ 
ment which have ensued,—all from the want of proper mathematical 
acquirement in those to whom^I:hey were intrusted,—without feeling 
deeply anxious to prevent, as far as possible, the recurrence of such 
lamentable events We believe, indeed, that there is much truth in the 
atateiu^iit, that Many an excellent design has been changed to suit the 
workman's rule for execution, instead of the rule being extended to suit 
the design” Skdl and taste gbligcd to bend to the ignoiancc of 
carpenter and the mason 1 It is, on the contrary, equally true that taste 
IS too hable to outrun the laws of nature, and to violate the rules of 
geometneal construction, and that many designs which are beautiful on 
paper, are inconsistent with the prmciples of equilibrium, and involve 
impossible or incompatible geometrical conditions and the only way by 
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which the architect or engineer can secure hidiself from the disappoint¬ 
ment and chagnn of total or partial failure, is to store his mind well with 
the pnnciplcs upon which stability is founded, and the methods of 
investigating those problems by which his constructions can be executed 
in detail Nature is true to her own laws,—Geometiy is unvarying in 
her principles, and the remotest consequences of the one can be followed 
out by means of the Other Every man, wllose profession leads him to 
design a structure, of whatever kind it be, is false to his own reputation, 
as well as false‘’to those who repose confidence in him, if he do not, 
for himself, ascertain, without the experiment of success or failure, 
whcthei his design be compatible with the physical and geometrical 
principles that pervade alike ail matenals and all their thousand forms 
Desciiptive Geometry is one of his most essential reqmsites in some shape 
or other and the doctrme of equilibrium and of motion, w perhaps the 
only one which exceeds it,—^if, indeed, it do exceed it* 

The gorgeous structures of Greece rather astonish us by their 
magnitude, and delight us by their exquisite and inimitable l-cauty, than 
by the display of mechanical and geometneal skill whilst those of Egypt 
and India, from the difference of the heau ideal in our minds and theirs, 
have little to recommend them to our attention besides their antiquity 
and their unequalled magmtude The “ Gothic,” on the contrary, is full 
of the most ingenious contrivance, and manifests an intimate acquaintance 
with the principles of strength, which was totally lost with the dispersion 
of that singular fraternity, under whose supcrmtcndence such structures 
were erected, which even the most accomplished architects of the present 
time have been unable to develop anew, and which the most scientific 
amongst us dare not venture to imitate m any structure of his own 
Much as we gained by the Reformation, we also lost much * Tt is true 
we have a relic of that fraternity, in the convivial band of free-masons, 
and we have doubtless other relics, in the traditionary practice and rules 
for the simpler operations of building hut the soul is gone from that 
body, and can only be recalled by the assiduity of those who seek in a 
better spint than has been displayed till very recently, to restore to us 
the knowledge which 'died witli it 

The earliest treatise with which we are acquainted, in which any 
attempt beyond the most obvious geometneal operations, was made to 
give a body of practical instruction on subjects connected with building, 
was by Philibert De l*Ormo, almoner to Henry the Second of France, in 
a work on cutting of stones, under the title of Secrets de FArcliitecture^ 
pubbshed m a folio volume, m 164^ Seven years later, the Jesuit 
Derande, and the architect Desargues, both of Lyons, published a more 
extensive work on the same subject, and in 172B, La Rue published a 


There is a multitude of excellent 
on the first pnncipleB of statics, 
the number m which these pnnciples 
are well applied to the wants of the en¬ 
gineer And ardutect are exceedingly few. 
We purpose to give a senes of articles 
on duTorent, and the most important, 
of the applications of the dootrmes of 
equiUbfium m our future numbers. We 


had prepared a paper on oblique arches 
wifii this view, but ire obliged to defer it 
till i&xt month, when we wall exomme, 
with some detail, die geometneal and sta¬ 
tical eonditions m that kind of structure. 
For the^^n^osent, sU we can say to those 
who are projwtmg such arches, i8,--Iiesi- 
tate* beware^ 
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collection of epures for same purpose, accurately drawn and beauti¬ 
fully engraved In 1739, Frczier, officter supi^rteur du gtme mtliiaire^ 
published in three volumes, 4to, a work entitled Th^rte et Pratique de 
la Coupe de Pierres et Boi^^ in which ho attempted to explain, by the 
principles of geometry, the seveial combinations of lines and surfaces 
which arise m the cutting of wood and stones and in 1700, anotbci 
very valuable treatise on analogous subjects, undet the title of Elemen\ 
de StMotomiey in two volumes 8vo 

The military problem of D^dement was actively discussed by the 
successive professors m the Military Institution at J^lezieres, by Millet 
de Moreau in 1749, Dubuat m 1768, and Meusniei in 1777 About 
1764, Monge was appointed (at the age of twenty) professor of military 
drawing in that celebrated institution, and he entcicd aidently upon the 
investigation of the same problem and before he left that establishment 
(1784), he had published no less than seventeen memoires on different 
subjects connected with the geometry of space, several of which were of 
great interest and importance, and had also framed the chief jiart of the 
work which was to give a new aspect and an unprecedented efficiency to 
geometrical science It was first made public in his lectures (1794) while 
professor of geometry in lEcole Centrale de Travaux Publics (since so 
celebrated as VEcole Polyiechnique\ and pifinted for the use of the 
Heves of that school The extreme simplicity of its mode of research, 
and the striking results to which it directly led, immediately gained for 
it ndt only the universal admiration of the mathematicians of that penod, 
but the more enduring advantage of general study In that mos^ fickle 
penod of all the versatile periods of French history,- it might, however, 
have soon been thrown aside to make way for the next novelty, but for 
the extraordinary perseverance of the amiable and indefatigable Hachette 
(who had been appointed Monge's prqfesseur ad^mnt^ and became ulti¬ 
mately his successor ahke in the professorial chair, and as a victim of 
Bourbon oppression), who extended its application to civil as well as 
military purposes, and hkewise to a great number of physical inquiiies 
Its cultivators increased so as to include all, or nearly all,who have been any 
way distinguished in mathematical and physical scielicc or the arts of life 
in France for the last thirty years There is not a pcnodieal journal on the 
continent, devoted to mathematics, which does not bear witness to this, 
and if other proof be still required, we would point to the works written 
on the subject by the French alone, leaving out of the account those of 
Italy and* GAmany Hachette's own works are extremely tasteful and 
diversified and those of Vailed, Leroy (to say nothing of several 
smallei* ones, on the pure science, and those of Dupin, and a hundred 
others on its applications to physics and the arts,) bear ample testimony 
tc^ our statement It was mtroduced into Germany in 1804, if not 
earher, and into Itg,ly some years before that penod and the languages 
of those countries are now ennohed with works of great ment on every^ 
part of the science Even in Russia, it has, for twenty years at least, 
formed a standard branch of military and of a liberal education 

Stil4 England is to die present hour without a single work on the 
subject 1 Not ev^ m hejf military institutions, though professedly a 
military subject, is a single lecture given on it ’ Not even in her utii- 
Voi. 11 X 10 
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versities, so stnctlj a brancli of pure scicnc(* as it is, is the very name 
familiar, nor does one single question occur cither on the College or 
Senate House Papers,” that has the least reference to it ’ Not even 
amongst her practical men, whose best interests are so deeply involved in 
it, IS its very nature and cbaracter known’ Nor is tins the less re¬ 
markable, when w^e reflect that in military ivorks the opeiations of the 
method perpetually occui,—that in the geometry of co-oidinates we 
represent nlgebi^aually the data, and the conditions of tlie problems of 
descriptive geometry,—and that in cveiy bianch of the arts of life, we 
have occasion to employ the very ptoce&sfA of winch the theoretical part 
of this science fuinish the method and the demonstrations 

-As the Geometiy of Co-ordinat(*s^ is often a convenient mode of 
investigating the pioblems of Desciiptive Geometry, W'c purpose to earry 
the two systems on together, and after having shown the geometrical 
construction, deduce also the same coii(\lusions by means of the literal 
calculus This course will, therefore, render intelligible to the minds of 
those who are familiar with co-ordm.ates the geometrical constructions of 
the objects with wdiicb those co-oidmatc expiessions arc conversant, «uid 
to the minds of those who are in some degree familiar with “ lines and 
curves in the solid,” the significations of those equations by which the 
same ideas are expressible in symbols 


II 


Fundamental Principles and DnriMTioNs, Modes of Representation 
• AND Notation 

1 The peculiar character of the descriptive geometry consists in this 
that whilst its reasonings arc p’especting georactneal magnitudes, any how 
situated in space, all its coiutnulions arc effected by linest, situated in 
one plane, and having specific relations to the given magnitudes To 
effect this, the method of projection is employed, both the orthographic^ 
and the scenographic or perspechve 

2 A point IS said to ho projected on a plane, when a line is drawn 
through It, m a specified manner, to cut that plane, and the point of 
intersection is called the projection of that point, and the line itself is 
called the piojecting line 

3 When the line is perpendicular to the plane, the system of pro¬ 
jection is called the orthographic or rectangular In descriptive geometry, 
the rectangular is more frequently used than any other inclination of the 
projecting line 

4 Tlie plane upon which the point is projected is called the plane 
of projection 

5 To fix the position of pomt, its projections upon three planes 


• This IB generally called Analytical 
Geometry, after the French writers, who in 
following D’Alembert m callmg algebra 
b} the name of Analysis, have created 
some confusion m the mmds of young • 
students respecting the nature of an^ysis. 
As if to compensate one error by another 
equal and opposite one, all mathemati¬ 
cians have been called Geometyrs It is 


desirable to be mo^ caireful m the use of 
terips 

f By the term hfie is to be understood 
• not only the straight hne, but any mme* 
line whatever, whose genesis is known. 
In popular language, the straight line alone 
IS called m a line, but in science a line is 
the boundary of any surface 



A COURSE OP DESCRIPTIVE GEOMETRY 


307 

must be kno^>n* No two of these planes must be parallel, m this 
system t In general they are so taken that each is perpendicular to the 
other two^ and the projecting lines to one plane respectiYcly ])arallcl to 
the intersection of the other two 

6 Two of these planes aic usually taken, the one parallel to the 
horiYon, and the other perpendicular to it In practice, however, it mil 
be shown that one of those thiee vertical plains mhy be dispensed with, 
and that one is always employed, whose intersection witji the horizontal 
plane IS parallel to the top and bottom of the diawing They aie the 
same planes which, in piactical works, are 
employed for the plan and elevation^ oi sec¬ 
tion The line of intersection is calbnl the 
ctrovnd-hne 

7 In the application of algebia to the 
piojcctive system, the line oj mtorsection 
above spoken of is usually marked x x', the 
line of intcnsection perpcmdicular to it, in 
the horizontal pltine, is marked y Y^, and the 
line of intersection of the two vertical planes, 
is marked z z/, and the three projecting lines 
of the point parallel to these three, are re¬ 
spectively denoted by jj, y, z We shall dc- 



• We have said known The nonl given 
18 f'mplojcd hy j^eoniotf rs iii two 
winch do not always precisely agree in signi¬ 
fication VIZ., 1 to mgnity that which is 
actually given .nnongst the eorahtions of tlu 
proposition, and 2 to signify those neces¬ 
sary emsequemtb of the conditions wjiicli 
arc K tually givi ii, and follow from them hj 
process! a et conatruction, or rcaaomiig, 
whicli have bun previously establmhed 
In the general processes of gcomctiical 
anaJyBiB, tins difhculty is not h It b} r xpe- 
ricni cd reasont rs , but it create s great 
embarrassments to Mmng studiiits. Jii 
the present case two projections must be 
given but the third can at once be deduced 
from them, and is also, in common with 
them, therefore known As, however, it 
is HometimeB difhcult to avoid the iwt of 
terms wliicn ar« become part of the cur¬ 
rent language of science, we mayprobabjy 
inadvertently employ the word given in its 
usual sigmheation on some occasions We, 
therefore, annex the usual meanings of tlie 
word amongst writers in general 

xhe position of a point m spa< e is a rela¬ 
tive idea Till some jother data be fur¬ 
nished m relation to which its positiop is 
to be considered, wc cannot say that its 
position iB given but when those .ire given, 
the pomt IB given m position 

A geometrical magnitude is said to be 
given when such conditions respecting its 
figure, magnitude, and position are given, 
as shall incompatible with anj other 


figure different fiom itself, m any of these 
particular rc spi (ts ^ 

A iioint, h iMiig position but not magiii- 
tiuU, IS given, wiien sulIi conditioiib are 
gi>in ds shill hx Its position absoliitilj 
A stiftight-liiie IS said to be given in po¬ 
sition wluii two points tlirougli winch it 
p isses an given, and m wagnitude when 
its length IS given, and in magnitude and 
position when the two evtre niitics of it are 
given 

A cur\p-line is sanl to be given when its 
mode of genesis is giv< n, ,iiid the position 
and magmtudo of the qu.iiitities upon winch 
it depends, are also giv< ii 

A surface is given when its genesis js 
given, and the position and magnitude of the 
quantities on i\hich they depend, are given 
111 all these eav s it la obvious that by 
giien IS meant detenmnable rather than 
dtterminc'd—that is, fixed, rather than ac¬ 
tually known Some service would be ren- 
derf d to geometry by a little change m this 
language , tBpeciallj'^ as the same word, 
given, is also applied to thosi points, hues, 
or siirfaci s of n ference, ^hieh are assumed 
as those in respect to winch the others are 
compared 

f We have said “ m this system,” lest 
the reader should suppose that the point 
was indc'ti nniiidble win n two of the planes 
are paiallel, which would be an erroneous 
supposition, as thej are then perfectly de- 
termmate However the projections must 
be upon the two which aie not parallel 
X 
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note the co-ordinate axes in the same manner in our dcscnptive geo¬ 
metry 

The three lines, x x', y y', z z/, aie in this case called axes of co^ 
ordtnafe^^ nxe^ qf referent or co^fduiate axes, the three planes are called 
cthotdinafe planes, and the lengths, z, are called the co-ordinates of 
the point. In the former case, planes of jirojetlion. 

8 polar^ perspective^ or ^cenograpku projection is often advan¬ 
tageously employed fn this case the point is projected by a line drawn 
througli a given point, or pole, upon a given plane, and is the foundation 
of perspective icpresentatioiis Of this we shall speak moie at large 
hereafter, in showing the foundation of that art, and the modes of calcula¬ 
tion by which it may also be effected 

9 It IS evident thtit if we can project a point, we can project a 
second upon any plan(*s whatever and heme that we can project the line 

t 

It IS, moreover, easy to perceive 
that the projection of a«straight-line 
upon any plane, is the same with the 
line which joins the projection of its 
extiemities For, conceive two points, 
situated above the plane represented by 
the paper, and i*p', tlie projecting 
lines, and q', their projections them¬ 
selves Now the two lines, pp^ and 
QQ^, being peipendicular to the same 
plane, are parallel to one anothei (Hutton's Course^^ vol i, cor pr 103, 
P 339) 

But being parallel, they are m the same plane, hy the definition of 
parallels Hence that plane will intersect the plane of projection in a 
straight line, {Course i, pr 89,) or the line joining p' u' is the intersection 
of the pi ejecting plane with the plane passing thiough the projecting 
lines of the extremities of that hue Now the plane r p' q, q,' passes 
through the perj>endjcular p p', and is lienee perpendicular to the plane 
of jirojection {Course^ pr 110 ) Hence we deduce the fact, that the projec¬ 
tion of a gneii line upon a given plane is the intei section of that plane 
made by another plane which passes through the given line peipendi- 
cularly to the former one 

10 When the jnejections of a point upon two planes are given, the 
position of tlie point itself is known 

For when the projections are gnen, the projecting lines are also 
knowm, and as they both pass through the piojected point, their intci- 
section determines that point 


which joins them 

p 



X 


X 


• We employ Hutton’s Course of Mathe¬ 
matics as our book ot reference lor the 
theorems respecting the lutersectionfl of 
hues and planes, for several reasons, but 
cliieflv that it is more concise than Euclid’s, 
and equally satisfactory and rigid in its 
demonstrations. It, moreover, contains 
many other matters which will bo inter¬ 
esting and useful to the class of readers for 


whom this course of papers is more imme¬ 
diate]^ mtended—especially a comprehen¬ 
sive and familiar treatise on the numerical 
solution of equations by continuous ap- 
proxunation, invented by Mr Horner, and 
drawn np m the most simple form of which 
It appoai-s to be susceptible. We refer 
exclusively to the 11th edition, edited by 
Dr Gregory 
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II When two prelections of a line are given, the position of the 
line itself is known 

For when the projections are given, the projecting planes aie known, 
and as they both pass through the projected line, then intersection doter- 
niines that line 


12 Straight-lines and planes admit of indefinite extension They 
are said to given in pohitum m this case, but th magnitude and pon- 
/lo/i, when their extremities are known, given, or detenninable When 
the lengths or boundaries only are known, they are said to be given in 
magnitude. (See note on Art 5 ) ^ 

13. When a line, whose projection 
on a plane is given, intersects that plane, ^ ^ 

the part before the plane, if a vertical 
one, or above the plane, if a horizontal 
one, IS visible , and the parts pf the pro- 

jection which represent the visible is K 

traced in full hue , whilst the parts of the projection which represent 
the coiice*iled parts of the line, are marked in dotted or biokim lines 
Thus, ru or p'r' repiescnts the projection of the visible, and pq orp'ci' 
tliat of the hidden, part of the line, whose pi ejection is Qit or ri'n' 

14 AVe have shown in Art 10 that two proj^< tions are sufficient for the 
deteimination of a point or straight-lme, and from this it may be inferred 
at once, that tv\o piojoctioiis are sufficient for the determination of any 
curve-hue, however it be situated m space, since it is sufficient for the 
determination of any point taken arbitianly in that curve, and hence for 
all of them, or for the whole cuive which is their path or locus 

Ifi If a plcUic be drawn through the two projecting lines of any 
point, it will be perpendicular to the intel’section of the planes of pro¬ 


jection 

Foi these lines are, by the method of projection, perpendicular to 
the planes of piojection, and hence the plane passing through them is 
perpendicular to those planes (Co?/r a c, pr 110), and hence again, per¬ 
pendicular to their common section (pr 110, cor 3), or in other words, 
to the ground-line (Art 6 ) • 

16 This line is called the projecting plane of the point, since it is 
the plane in uhich the projecting lines of that point are situated, and 
its intersection with the planes of projection arc called the projeihng 
jmrallehy since they are respectively parallel to th« projecting lines, that 
on the vertical plane to the vertical projecting line, and that on the hon- 
zontal to the horizontal They ai^ called, therefore, the oerhealprojecting 
pai allel^ and ihd horizontal projecting parallel Sometimes, MUiply the 
vertical parallel^ and the horizontal parallel They arc both perpendi¬ 
cular to the ground-line {^Coursc^ pr 110, cor 3 ) 

17 . If the vertical plane of projection be made to revolve about the 
giound-line till it coincides wsth either the visible or bidden portion of 
the horizontal plane of projection, or the honzontal plane re\olves about 
the ground-line till it coincides w^ith the vertical one , then in both cases 
the vertical projecting parallel will coincide either by superposition or con¬ 
tinuation, as the case may be, with the horizontal projecting parallel, 
and they will form one straight-line, perpendicular to the ground-line 
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For both the pi ejecting parallels being perpendicular to the ground- 
linc, they form with it ti\o right angles , and when the planes come into 
coincidence, these two lines are in the same plane, and making angles 
with it on the same side equal to two nght angles, they form one straight- 
Ime 

18 If, therefore, we draw the 
ground-line x' o x, and in it take 
from o* (some fixed point from 
which the distances are estimated) 
the part og, and draw p'p" per¬ 
pendicular to the ground-line, if, 
also, we take o the vertical pro¬ 
jecting parallel, and g p" the hori¬ 
zontal one, >\e shall then have 
th^ point p perfectly defined by the 
lines OG, Gp' and op" In this, 
oG IS the distance #f the point 
from the plane \ z, <, p' is its distance fiom the plane x\, and op" is 
its distance from the plane x /, Of these we shall have rarely occasion 
to mention oo, and the otliei two aie called the hotmmtal distance of 
the point p, and the voiual distance of the same point 

If) In confomuty with the method of notation heic employed, we 
shall hereafter designate the ground-lme by x' x (oi sometimes o x), the 
vertical projection of points (wdiuh m their own places m space are 
denoted by P, % n, &c ,) by p', q', k', , and their horizontal projec¬ 

tions by p", q", r", &c 

20 llie intersection of one plane with anothci, considerc'd as being 
situated m the latter, is called'the iiace oi the fofiner jdanc upon the latter^ 
oi simply the trai c of that plane 

21 AVhen the traces of a plane upon the planes of piojection are 
given, the plane itself is gi\en, since no other plane different from this 
can make tliose tra< es 

22 Most of the mental and piactical processes with lespect to points 
and lines, arc eftectedliy means of these projections, whilst those respecting 
p]<mes are (‘ftccted by means of then traces upon the planes of projection. 

23 The planes of projection, when brought into coincidence (as in 
art 17 >) being coiisulcrod as one, wc sliall denominate it the cmnpound 
plane^ oi ptUnre plam 

flaving now {stated the objects w,e have in view, and explained the 
signification of the teims we employ, together with brief demonstrations 
of tlicir propriety in a geometrical sense, we shall, in our next number, 
proceed to the solution of a feiv elementary problems respecting the 
straight line, plane, and dihedral angle We shall afterwards give •a 
senes of applications of these constructions to practical purposes before 
w e enter upon the more intricate inquiries to which descriptive geometry 
18 applicable 


* The IniL Z diawu through O m this piri)cndicular to the ground-hne, is identi¬ 
cal \\ ith the trace (m \t def ) of the plane which has been omitted, or that which, in 
Art 7, was colled the plane, Y Z 
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One of the most involred and complicated problems ever pioposed 
to the ingenuity of man, was the problem of the Heavens A hollow 
concave above him, the whole of whose surface, go wheic he may, 
IS apparently at the same compaiatively small distance* fiom him, the 
sun taking his journey across il, in a j)ath which is not daily the same, 
retaining day after day thiougli some unknown region, to flood 
again the vast canopy of the heavens with light, stars seen in 
thousands at night, on this vast canopy, moving with one common motion 
slowly acioss it, between night-fall and elay-break, tins host of 
stars, different at diffeient seasons of the yeai, but the same at the same 
season, preserving, in the genet al alteiation of their position, their 
7efalive di^aiices, except six of them, w'lnch w.nulci about among the 
rest with a most devious motion, and aie tlieie^forc calk el planets , the 
moon, too, moving with the common daily motion of the rest of the host 
of heaven, but, besides, revolving completely through it eveiy month, 
AVinter, Spiing, Summer, and Autumn, coinu'ctiiig tlieinselves somehow 
with the v,iriations of the daily path of the sun, and retuiiiiiig yeai 
after year at their appomteel seasons, and eclipses ot the sun and moon 
dependent by some iiiscmtalile iclation upon relative positions of the sun 
and moon,—all these things lequmng, as they must have done apd did, a 
gieat length of time, and much and jiatient ohscnation to di^covee^ con¬ 
stitute ill their aggregate a relation of phenomena which as far surpasses 
any other yet unravelled by the higher lesearchc's of the human intellect, 
in its complication, and the vastness ,ind dignity of the truths which it 
embraces, as in the simplicity ol its lesults 

The sphere of the heavens has been hitherto spoken of as fixed and 
immoveable m space, and as having in its contie the EARTH,—of di¬ 
mensions infinitely small and evanescent with regard to it—rolling per¬ 
petually round one of its own diameters, hut n«;vei moving its centre 
from that of the great quiescent sphere of the visible heavens The 
reader is now about to learn that this description of the position of the 
earth m space is incoircct —that it does not occ upy continually the 
same position m the centre of the sphere of the v-sihlo heavens—that 
its centre,•and the axis within itself about which its revolution takes 
place, arc not at lest—that these are in f.ict moving at the rate of about 
39 miles in each second of tune—that this motion is not dircc tly forward 
in space, hut continually round in a curve wliith r-^^luriis into itself, and 
•which IS very nearly a circle, whose radius is luiuty-five millions of miles 
—^that neverthclfss this enormous circle of the earlii's revolution is itself 
as nothing m its dimensions compared with the dimensions of the great 
sphere of the visible heavens, so that the motion of tlic earth from the 
centre of that sphere, maybe consid(*rcd e\aii(*scent as compared with 
the radius of the sphere, and evciything which occurs with regard to 
the fixed stais, as occurring precisely as it would occur if the earth's 
centre were really quiescent in space Thus, then, wdialever has been 
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argued from the appearances of the fixed starif, on the hypothesis of the 
quiescence of the centre and axis of the earth in space is accurate, 
cdthough this hypothesis be false 

Besides the stars called fixed, because they retain always their 
positions with respect to one another on the sphere of the heavens, there 
arc other bodies visible on it, whose position does not appear to be 
fixed, eithci in reference to one another or to the fixed stars, these arc 
the sun, moon, and planets—these, it will now be shown, he greatly nearer 
to us than the fixed stars, and thus within that gieat sphere which has 
been liitlieito designated the sphere of the heavens—they describe 
enormous ellipses in space, which aic yet so small in comparison 
with the dimensions of that sjihere, that they may bo considered scarcely 
to deviate from its centie, and that thus, infinitely great in themselves, 
hut iiifinittdy small in comparison with the distance of the stars, they are 
all described round one common focus, ^ very near to which lies the 
centre of the sun 

The piocess of reasoning by which the complicated apparent 
motions of the sun, moon, and planets, are made to resolve themselves 
into these few real and elementary motions, is one of the highest and 
most suctessful effoits that has ever been made by the intellect of man 

If the heavens be watched from night to night, continual alteration 
of tlie positions of the planets among the fixed stars will, from such 
observations, continued for a few nights, be very plainly perceived, the 
planet Jupiter, for instance, being seen one night m the neighbouihood of a 
particular fixed star, will on the next be found slightly to have receded 
from it, the space of a week ^vill produce a very marked separation, a month 
will have taken it completely away from it, and a year will piobably have 
carried it into some opposite quarter of the heavens—^into the discussion of 
these apparent motions of the planets, which arc very remarkable, we 
shall not at present enter—^it is enough here to state the fact, that there 
are such motions, and that they do not take place irregularly and 
towaids all parts of the heavens, but that they are, for the most part, 
ounfined to a certain zone or belt of it, about 18° m width This 
zone, 01 belt of the heavens, is called the zodiac A line drawn 
along its centre would be a great circle of the heavens, and would 
cut the equinoctial at an angle of 23° 28' 

Tlie moon, too, takes her wandenng solitary couise eastw^ard along 
this zone in the heavens And her broad disc is continually seen 
covenng and passing over the stars which he along her *patt Her 
motion, although somewhat irregular,* is very rapid, being upwards of 
13° m 24 sidereal hours, or nearly half a degree every hour, so that 
she may almost be seen to move among the stars 

Now,th«%iestion at once suggests itself, does the sun too move, of 
appeal to mo|ieJQver the concave of the heavens in which^he, as well as the 
moon occupies apl^e, or does hje remai^ m a fixed position among the stars ^ 
This question cannot be determined in reference to the sun, as we deter¬ 
mine it of the moon— we cannot see the sun’s motion among the stars, 

thf when the sun. u up, the stars are to the naked eye tmistble ,_^how 

IS It then determined f Thu9f —If the sun were apparently fixed like the 
stars, the time intervening betweeh 'the passage of the meridian of any 
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p«irticular place over and its return to the sun again, ^vould evi¬ 

dently be precisely equal to the time of its passage over a fixed star, and 
its return to that fixed star again Now this is not the case One of 
these periods is called a solar, and the other a sidereal day, and the solar 
day is not of the same length with the sidereal day, it is always longei 
than it^ that is, the meridian of any place on the earth's surface, always 
revolves from a fixed star to that star again, sooner* than it revolves from 
the sun to the sun again The sun then does not remain, or appear to 
remain, fixed like the stars, on the sphere of the heavens, it moves m 
the same direction in which the mei idian moves, the meridian arriving at 
the place in the heavens where the sun was on the preceding day, before it 
arrives at the sun Now the mendian revolves with the earth eastward, 
the apparent motion of the sun on the sphere of the heavens is therefore 
eastward 

And, moicover, the araoi^ut of this daily motion of the sun eastward 
in.iy readily be found, we have only to subtract a sidereal day (that is, 
the time wliich the mcridi.m occupies in revolving fiom the sun on one 
day to the same place in the heavens on the next) lioni a solar day, or 
the time of the revolution of the mendian from th(‘ sun on one day to the 
place which the sun actually occupies in the heavens on the next day The 
dificrencc will be the time which the mendian^has oceupitd in ievolving 
fiom the sun's place on the preceding day to its place on this day, this 
difference will be found different foi different days in the year, but its 
average is 3' of sidereal time This, then, is the mean sidereal time 
which the meridian occupies in revolving from the sun's place on pne day 
in the heavens to its place on the next day Now the meridian revolves 
through the whole 360° of the heavens in 24 sidereal hours, or over 15*^ of 
it in one sidereal hour, it revolves therefore, as may readily be 
found by the rule of three, over an arc of 59' 8" in this 3' 56cV' of time , 
and therefore the sun s place on the second d*iy is 59' 8" more to the east 
than on the first day, or its daily motion is 59' 8" eastward But an 
arc of 59' 8" being multiplied by 365{ will give us 360° In 365] days, 
therefore, the sun will have revolved eastward on the sphere of the 
heavens through 360°, that is, completely roiind^ii —this period is one 
solar year 

The sun, then, although we cannot see him moving on tie heavens, 
there being no fixed object visible upon them when the sun (an be seen 
to which we can refer his motion, does yet present tlu sanu j)henomeiia 
as though hlJ moved continually like the moon eo^twaid among the stars, 
except that instead of completing *his revolution, as the moon does, in one 
lunar month, his gyration takes him a whole year 

But what path does he describe in the heavens, he revolves round 
them, but in what route ? As we cannot sec him among the fixed stars, 
how shall we fimj out his course« Thus -.-We may find out as is now to 
be shown, what declination circle he is o^ for every day of the year at 
noon, and also we may find what laiiis declination, that is, we may find 
w^here he is on his dechnation-citde. Knowing these two elcrhcnts, We 
shall know his exact position on the sphere of t^e heavims, and referring 
to a celestial globe or chart, we shall tell what stars are in his neighbourn 
hood ♦ ^ 
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The declination-nrclc on wliicli the sun * 18 , may be found thus.— 
let the exact time of the mendidii passing over the sun s centre on any 
day be noted—^now that meridian we know will return to its place in 
the heavens, or revolve thiough 360^^, in 24 sidereal hours, it will therefore 
revolve through 180° in 12 sidereal hours Let us then observe what 
stars the meridian is passing over precisely 12 sideicdl hours after our 
first observcition, we «ljall know that these stars arc 180° from the sun's 
place on the preceding noon counting, therefoie, off 180° westward, on 
the equinoctial of a globe from that declmation-circIe on which are these 
stars, w'e shall know that the sun was on the decliuation-circle which 
passes through the point which we thus find on the picceding 
noon 

Again, to deteimine the declination of the sun, w^e have only to find, by 

obsei vation, his mc^rid tonal zenith distance, 
z 6, tind suhtiact it from the latitude, z it, 
the remainder will be the declination n s 
Finding thus the declinatvpn of the sun, 
and th( position ot* his declination-circle 
lor the noon of eveiy day in the } ear, we 
^ can luaik on the celestial globe his posi¬ 
tion foi cvtiy day, and joining these posi¬ 
tions ,’\a shall oblaiii lus ptitli on the spliere 
of the heavens Now, all this has been 
caiefullydonc and the apparent path of the 
^ sun among tlie fixed stars is traced on all 

our celestial globes The sun is thus ascci tamed to liave, m common with 
the moon and planets, its path,called the Ecliptic, along tliat zone or belt of 
the heavens which wo have called the zodiac, it is a great ciicle of the 
sphere, constituting m point of fact the centre of that belt which stretches 
9° on either side of it The ecliptic is inclined to the equinoctial, at such an 
angle, that at tlit» gre«itest separation of these circles there are 23° 18' 
interval Let ween them, ineasuied on one of the dcclmation-cirlles of the 
sphere Along this path in the heavens the sun would appear to us to 
move, as the moon (kws, among the fixed stars, weie it not that, by the 
superior brilliancy of the sun, the stars arc invisible to the naked eye so 
long as lie is above the horizon 

Tlie sun and moon both, then, have an apparent motion round the 
earth, the one in a year, and the other m a niontli It is now to he 
showm that this appiuent motion of the sun round the c*irtli is not a 
real motion of the sun, but that it results from a real motion of the earth 
round the sun, and furthei, that the apparent motion of the moon is 
a real motion, icsulting from an actual monthly revolution about 
the earth t 

In the first place, then, it is asserted that a real motion of the earth 
round the sun would produce precisely those appearances which we 
observe in the heavens, and winch ha>e been attributed to an annual 
motion of the sun along that line which has been called the ecliptic 

Let A, B, c be positions of the earth, in an orbit which it is sup¬ 
posed to describe about the sun, at intervals each of a sidereal day Also 
let Ap, BP, CP, he lines drawn from a certain fixed star to a particular 
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place on the earth's surface Since the star, p, is infinitely distant, tlie 
lines A p, BP, CP, may he considered parallel Suppose the meridian, m, of 
this place to he m the position a of the earth, m the act of passing over 
this star, then, since there is an interval of a sidereal day between the 
positions A and b, the meridian of the same place will he passing o\er 
the star in the position n, and similarly in the position r Now, let s he 
the sun, supposed to lie about the centre of the earth's orbit, and at a finite 
distance from it as compared with the distance of the ;pxed stars Let 



* V 




the small spheie described round a, as a,nucleus, represent the splierc 
of the visible heavens in that position of the eaith, or let it represent 
that sphere to which a spectator refers the positions of all the heavenly 
bodies, and on which lie imagines them to he di&tnbuted And let the 
spheres round u and c he snnilaily interpreted At a the obseiver, at the 
place which we have supposed, will see the star p on his moiidian at m*, 
and the sun at the same time on the meridian, a^B he will see the star 
at N, and the sun at k , and at o the sun will be at l, and tlie stai at ii, 
thus it is manifest that every time tlie star conies upon the meudian, 
the sun will appear to have receded further from it than at the preceding 
transit, dcscnbjng arcs N K, L ii, of a circle, formed by the iiiters(‘ction of 
the plane of the earth's motion with the surface of*thc visible Ji(‘aveiis 
It will he observed that* although the spheres to which an 
observer refers the positions of the heavenly bodies, and which iL.on- 
stitute his visible heavens, aie in diffircnt positions of the eartli 
jfiflcrent, nevertheless, they appear to liim the same, because the 
stars which cover them, by reason of their immense distance, do not 
alter their lelativfi positions upon them Thus, then, the sun will appear 
to describe a circle among the stars, which circle is, in point of fact, the 
intersection of the plane of the earth's orbit ivith that sphere of the visible 
heavens, which, in eveiy one of its positions, appears to surround the 

* lie IS supposed to have a telescope powerful enough to show him the stars in the 
day-time 
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observer This circle being then supposed to be the eclijitic,—^tliat is, the 
intersection of the plane of the eaith's orbit with the sphere of the hcdvens 
being supposed to be the eehptic,—all the phenomena of the apparent 
annual motion of the sun through this ecliptic are explained by an annual 
revolution of the caith about the sun in that orbit 

Here, then, as in the case of the solar day, are two hypotheses, 
both of which explaiir the phenoiuena of the solar year according to one, 
the sun r(*voIves about the cai th every year, in the middle of that band of 
the lioavens called the zodiac,—according to the other, the earth revolves 
about the sun every^yoar, having for the plane* of its revolution a plane 
which f uts tlie ‘sphere of the heavens in the ecliptic 

Between these two hypotheses w'e have to choose To that of the 
annual revolution of the sun about the earth, there aie objections jirc- 
cisely similar to those which wxre adduced in the case of its apjiarent 
dttnnal revolution It is mnety-five millions of miles from us, and its 
bulk IS more than one million times greater than that of the earth Now, 
if it revolve round the earth in a year, this huge mass must s^yeep through 
space at the rate of about 1200 miles m every minute of time This rapid 
1 evolution of an immensely large body about one which is in com^ 
parison with it inhnitely small, at once strikes us as an improbability, 
it lb more than this, it is a mechanical impossibility, as will plainly be 
perceived when wc come to treat of the laws of physical astronomy 

Again, such are the motions of those othei bodies which we have 
called wandeiing stais or planets, and which we shall discuss hereafter, 
as incgntrovertibly to piove that these revolve each in an orbit about the 
sun, also then magnitudes may be ascertained by direct tmgonomctrjcal 
admeasurement, and many of them aie thus found to be greatly larger 
than the earth On the hypothesis we are discussing, not only, then, must 
the huge sun revolve continually with prodigious velocity about oui eaith, 
hut the whole host of planets which accompany and levolve continually 
round him, and which are, many of them, as it respects magnitude, far more 
important elements of the material universe tlmn our earth is, must 
nevertheless, together with the sun, and in combination with their 
motion lound it, swe^^p with it in a perpetual circle round the earth 

It IS a curious psjehological fact, strongly illubtratne of that way¬ 
wardness and perveisity of judgment of which we arc all more or less the 
victims, that a philosopher, a laborious observer, and a man of (onsiderable 
mathematical learning, was once found to take up this strange compli¬ 
cated hypothesis The phenomena of the heavens w^ere thus explained 
by Tycho Biahe, a Damsh philosopher^ the contemporary of Kepler, and 
tlic author of a vciy valuable catalogue of the fixed stars 

Again (to accumulate all the evidence on this point) it has been 
shown that the earth has a daily motion upon its axis Now thfs 
fact of its daily motion renders also its annual motion highly probable. 
A probability founded on this other, that if there be two modes of 
explaining any phenomenon of nature, then ccelefts paribus^ that is 
the most probable which is the most simple For by what we observe 

* By the plane of the revolution of the | tionsoftheearth from its centre to the con- 
earth, 18 litre meant a piano in which are | tre of the sun 
found all the hues drawn in differont posi- 
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ii) the creation around, aie forced upon the conviction that the 
Almighty acts in tins lespect with that economy of cieutno energy, 
nliich, although inhnitely more perfect in its degree, has, iioverthekss, its 
visible type in that hushdiidiy of our iesoui*ccs, that disposition to 
economy in out efforts, which impels us always to avail ouiselves of 
the simplest possible means of effecting all that w e wish to do 

Thus, when, in reasoning upon any liypothestS, we are forced hack 
upon final causes, it is sound philosophy to judge of the probability of 
that hypothesis according to the simplicity or complication of the final 
causes to which n e are thus compelled ultimately ^to refer it If, for 
instance, thi‘re be tw o hypotheses, by one of which we shall he compelled 
to fall back upon a double opeiatioii of the hand of the Almighty, 
wheicas the other rosohes itself into a single effoit of Ins will, then is 
the latter hypothesis, accouling to the analogy of natuie, rnoie probable 
than the foimei, and that jNniyiLLY 

Now, as has been before explained, a motion of rotation having 
been commiifiicated to the earth, it must also, in consequence of the 
force ajiplicd to commuiiicafe this motion, h.ivc had fuither a motion of 
translation, unless another, oi second force, h«id been communicated to 
it in a direction through its centre, precisely equal to the first force, and 
parallel to it, but iii siii opposite direc tion, thuSi having as it has a motion 
of lotation, if in othei respects it be at rest, the earth must, m the 
beginning, have had tno distinct impulses communicated to it from with¬ 
out, in opposite and paialhd directions, and at different, but not opposite 
points of its surface ^ , 

Again, fliis hypothesis of the quiescence of the earth in space, involves 
necessarily the revolution of the sun about it, a thud impulse, therefore, 
must be supposed to have communicated flhis motion to tlie sun Rea¬ 
soning, then, upon the hypothesis of the sun's annual ievolution, we arc 
obliged to fall back upon three final causes, three distinct operations of 
the Deity, whereas the opposite hypothesis of the annual revolution ol 
the earth subjects the whole of the phenomena to owe One w?//, one 
impulse^ one developement of the powers of Him wdio spake and it was 
done J 

This argument (and indeed every one of those which have yet been 
set before the reader) is perhaps in itself eonclusive Different 
arguments in proof of the revolution of the earth, liave been adduced 
rather Ijecause it may be considered nccessaiy* to a knowledge of 
astronomy, 1:hat the reader should be put in possession of all that has 
been said on the subject, than because it is thought that the argu¬ 
ments are m any way necessary to support one another The accumulation 
of proofs, any one of which is sufficient, does not perhaps m reality consii- 


* It has been calculated by Bemouilli, 
that the single impulse by which the 
earth was made to revolve upon its* axis 
in the tune which wo know it to revolve, 
and at the same time to move forward m 
space as we know it to move, must have 
been communicated to it m a direction 
perpendicular to the Ime drawn from it to 
the sun, at a distance further from the sun 


than the earth’s centre is, by about the iks 
part of the earth’s radius, or at a distance 
about 25 miles further from the sun than 
the centre of the earth is Similarly the 
impulse communicated to Mars must have 
been at a distance of of its radius 
from Its centre—that of Jupiter of and 
tliat of the moon at 
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tute any accumulation of cMdence, on the confraiy, it is perhaps more ac¬ 
cording to experience, to assert that everything in the shape of proof which 
1 ft added to that winch is already piovetl, tends to weaken its authority 
The evidence on tins point is, however, too stiong to he shaken by any 
method of arguing upon it, liowover illogicdl, yet another proof of the 
annual revolution of the caith will therefore now he added 

Whatever may he the ti uc explanation of the phenomena of light, 
certain it is, that their ongin and mode of operation is subject to the 
usual and known laws of mechanical action The peiception of liglit is 
the effect on nnpithe^ somehow or another taking cllect on the nerves 
which belong to the retina of the eye Now tins being the case, it is 
manifest that the effect of th.it impulse may be modified by the circum- 
stanees under which the eye is placed If, for instanee, the eye be at 
lost, the elJtct of the impulse on the eje and the resulting perception of 
light, will be m the same direction as tliatjii which the impulse is mad(' 
If it be in motion, and the velocity of its motion beai any finite relation 
to tlie velocity of tlic impulse of the light, then the effect on <he eye, and 
the ronsec|ucnt pr*rceptioii of liglH, will not ho in the direction of the 
impuls(‘ of the light, hut in a diiectioii compounded of the direction of 
the vye\ motion, and the direction of the impulse of the light 

Thus, if a person st.indjiig at test be stiuck by a hall obliquely from 
above, he will feel th( blow in the diiection in winch the ball moves, Imt 
if lie belli motion, the direction in which he feels the blow will he com¬ 
pounded of that of the htill, and that of his own motion 

We mfiy thus ascertain what that compounded direction will be 
Let us suppose a motion equal to that of the man to he cifearaunicated 
both to him and to the ball, at the same instant of time, but both in a 
dneetiou precisely opposite to Vhe man s actual motion—the same motion 
being communicated to both man and ball, the effect of the ball upon the 
man will not be altcied by tins motion thus added to it But the man, 
having now impiesscd upon him a motion, equal and ojiposite to thut 
witli whicli he is already moving, wuU thus he brought to rest, and the 
ball will h.ave two motions communicated to it, m viituo of which it will 
move in the direction'pf the diagonal of the paiallelogiam wdiose adj.'icent 
sides represent these nrotions, thus, then, its effect upon the man now 
brought to rest will be in the direction of that diagonal, also, by the 
hypothesis by which we have Iirought him to lest we have not altered 
the effect of the hall upon him , restoring, therefore, the circum¬ 
stances of our first hypothesis, the effect of the ball upon the man m 
motion, mil be m the direction of the diagonal of the parallelogram, one 
of whose sides represents the motion of the ball, and the other the motion 
of the man 

If the direction of his motion be towards that fiom which the hall 
comes, the effect will therefore be in a direction sfill more inclined 
downwards than the actual direction of motion of the ball, and if it be 
from that direction it will be more inclined upwards Thus let him he 
mo\ing m the direction ac, so as to describe ac m one second of time, 
and let the ball desenhe ba in one second of time Then communicating 
to the ball and to the man the motion ca, equal and opposite to ac, the 
mail will be brought to rest, and the ball will have the two motions ca 
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and BA communicated to It, and mil mo\e in the direction da It is 
tlierefore m tins direction, \\lnch is lower than its proper diiection, 



that it actually takes effect similarly, if it had come from behind in 
the direction fa, it would have piodu(‘cd its eficct, when combined with 
the motion of tlie man, in the duectioii pa, which is liigltet than its 
proper diicction Now foi the impulse of the ball, let us substitute that 
of a ware of light, and let us suppose the spectator to be borm* along 
witli a velocity which has a ceitam finite pioportiori to that of the 
propagation of such a wave of light Tlie effect of the motion of the 
spectator on the direction m which the impulse of the light is per¬ 
ceived, will be precisely like that of the b.ill If lie is borne towards 
the object which is the oiigiu of tlie wwe, tlie direction in which 
the impulse||8 pcrccnccl will be lower, and if from it, higher than 
that in which it actually comes, and thus the objects towards which he 
IS moving will appeal hwer to linn, and those from which he is moving 
highet than they really arc If, then, the caith move m its orbit, andjf 
the velocity of its motion Jbeai any finite proportion to the velocity with 
which the light of the fixed stais is propagated to an observer on 
the earth’s surfice, then those towards which the earth is moving in 
her orbit will always appear to him lower than they leally are, and 
those Jrom which sbe is moving higher And i£ she is not moving 
with any such velocity, then the light of the starij Vill appear to come 
to him m the direction in which it actually does come, and the stars 
will not appear higher when the earth’s motion cairies him from them, 
than when it canics him towards tliein Now light travels at the rate 
of 192,0t)0 cailes per second, and the earth at about 19 miles per 
second Thus, although the velocity of the earth hears but a small 
pioportion to that of light, yet it does beai a certain finite and appre¬ 
ciable proportion There mil then be a finite and apprc'ciable, though 
scarcely apparent depression, of those fixed stais towards wliuh the 
earth is mo\ing, and elevation of those m the opposite regions, provided 
the earth moves m its orbit as^we assert, and if it do not, there will 
be no such depression or elevation. Now this difference of the true 
from the apparent position of the stars does exist, it was discovered by 
Dr Bradley, and is called the aberration of light 
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Frpnch Account of the Statistics of the 
^oak-tt a le III Ger^many and England 

Germany still stands pi p eminent in 
the extent of its Book-trade The an¬ 
nual value sold is estiniated at £860,000 
stejlmj?, thuty yeais ago the trade was 
in the imnds of only thiec hundred 
booksclleis, 01 pubh'shers At pie&ent 
thctc aie not le>>s than 10M4, including 
ninety-two comnieicidl houses ol Swit¬ 
zerland, Hungary, Piu-ssia, and its 
Polish piovHues Thiough the Gei- 
nianic Confedeiation thtie is one book¬ 
shop to 03,000 souN, while in Austiia 
tht'ie is only one to 12i!,222 The pio- 
gresbion, as icgaids intelligence, is still 
moie striking in Piussia, where theie is 
a book-shop to every 33,899 persons, m 
1830, there were 200, which, in 1833, 
had increased to 203 At least fifty- 
eight new book-shops have been esta¬ 
blished Ml diffeieiit paits ol Geimany 
between Easter, 1832,and Eastei, 1833 
The number of works published in that 
countiy has increased m the foUpwing 
proportion (1827) 5000, (1828) 5,600, 
1832 , in which yeai many pamphlets 
weie published) 6,122, (1833) 4.Gt5 i?) 
Of these, Austiia fui rushed 290, Prus¬ 
sia 1058, Saxony 1810 Leipsic is the 
centre ot this immense lomraeicc 
It we compaie the total number of 
works published in Gei^any from 1814 
to 1820, which were 5(k393, and the 
numbci published in France duiingthe 
same pciiod, which was only 16,$28, it 
would not at first be imagined thift the 
proportional increase ot* literary woiks 
has been much greater in the laller 
than in the former country, but so it is, 
theaggiegate amountof wuikswas barely 
doubled in Germany, while in France in 
1826, the number published was 4347, 
or tour times as great as in 1814 la 
1828 , the French publications^ were 
7616, a number never reached in the 
catalogue of the celebrated annual 
Leipsic fair The tluctuatious in the 
labours ot the French press are to lie 
attributed to political events In 18U* 
tortv five millions, and in 1826, 144 
millions of sheets were printed in 


Fiance, the formei nupabei giving l|, 
the latter 4^ sheets fth each individual 
In England, including pamphlets, 
reprints, newspapers, magarines, &c, 
the value of printed woiks in 1833 
amounted to £2,420,900 stciling 
This tiade is almost entirely in the 
hands of the London booksellers, of 
whom there are 812, as many as 

theie die in Gciuianv Tne division of 
trade in this central mart ot book¬ 
trading is remarkable, tbeie are book¬ 
sellers who entirely devz>te themselves 
to the sale of religious works^ otheis to 
that of elementaly woiks for instruc tion, 
and so on Exclusive of pamphlets, 
lepunts, and newspapers, the number 
ot volumes published in England lose 
from 1105 in 1828. to 1507 in 1833, 
between which pciiods there was an 
annual increase of about ninety-two or 
ninety-throe volumes, caused by the 
lapid progress ot ** c^ap liteiature, 
which has effected a rlnuctioii in the 
mean piicc p6i woik from 12s to 10s 7rf 

New SurJ^ying Instrumenh 

M Lalannr, Engineer of the Fonts 
ct Chatfssics, ill Inanee, has laid betfoie 
the Academic des Stunces thiee lu- 
strurnents foi toiioguiphical surveying, 
which, it they accomplish all that the 
inventor piomiscs, toiieetlv and with 
facility, will he eagcily sought after To 
the immense number of survoyois, who 
aie about to commence opeiations in 
every pait of the United Kingdom, 
uiidei the nuinemus Railroad Acts 
which have passed this* session, such 
instiuments would be invaluable They 
are, 1st, a Levelling Instrument, or Car¬ 
nage, which it IS only necessary to*run 
over the giound, the levels of winch are 
desired, and the section is at once 
tained, 2nd, a l^rawing Instrument, 
whi(h lays down the plan of the ground ,* 
and can be mounted on the carriage of 
the Levelling Instiument, 3id, a 
Power-measuring Instrument, or Dy¬ 
namometer, which exhibits the effort 
exerted on every point of the line passed 
over 
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Mode qf ascertatning Pt opo? ttmi of 
Carbon m Cast-hon 

BbRz^ELius, in a letter communicated 
by M Pelouze, to the SoaStS Philoma- 
thique of Pans, announces that he has 
discovered a very shoit pioccss of ana¬ 
lyzing the various kinds of Cast-iron, 
and of ascertaining the exact propor¬ 
tions of caibon that they contain 

His mode consists of boiling the non 
in a bichlorate of coppei, slightly acidu¬ 
lated with hjdrof hloiic at id, then to 
bod the residue with carbonate of soda 
Tlie weight of this second residue, 
washed and dried, gi\cs that ol the 
carbon This process has been rtpeated 
by M Gaultiei de Claubiy, who found 
that, to succeed, it was neccssjary the 
chloiate should be strongly adtdulated 
before adding tBe non xn tilings, other¬ 
wise coppei is precipitated, but with 
this precaution, the analysis may be 
completely accomplished in ten or twelve 
minutes 

Temperature of Spare 

The result of some reflection upon the 
degree of cold, registeied by Captain 
Bai k, when in the Polai legions*, in¬ 
duced M Ara^fp to state to the Aca- 
d^mie des Setentes^ that it was his 
opinion the temperature of celestial 
space could not be lower than the maxi¬ 
mum of cold mentioned by Captain B , 
VIZ 102"’Fdhi below the fieezing-poiiit 
Poinsot, on the contiary, thought 
such a consequence ought not to be 
diawn fiom the data, and contended 
that the temperature of the upper stiata 
of the atmosphere mu^t necessarily he 
lower than that of space 

Amber 

“ The beautiful amber which is found 
on the eastern shores of England, and 
on the coasts Prussia and Sicily, and^ 
which IS supposed to be fossil resin, is 
derived fiom beds of lignite in the 
tertiary sti ata 

*• Fragments of fossil gum wei e found 
in ^iggxng the tunnel thiuugh the 
London clay at Highgate, near London 
—Buckland s Bridgewater Treatise 
183C 

Polartzation qf Heat 

M Mellon I has addressed a memoir 
to the AcadSmie des Sciences which 
contains the whole of his (unous in- 
* See p 242, Vol ii 
VoL II 


quines into the Polarization of Heat 
The icsuh, at the first view, appears 
very complicated, hut they cease to be 
so on the admission, thajb the calonfio 
flux flora teiiestiial sources is composed 
of lays, which, like those of solai heat, 
have the property of benfg more or less 
transmissible cei tain solid and liquid 
media 

New Botanical Society 

Several mectiirgs have recently taken 
place, with the intention of foirninga 
society, to he entitled. The Botanual 
Society of London The attendcinces, 
and piomiscs of support by subscrip¬ 
tions and donations to a library and 
herballum have been numerous vand 
satisfactoiy A committee is now re 
consideiing the laws, regulations, &c 
Ihe formation of the society is said to 
be patronized by Professor Lmdley, and 
othei eminent botanists 

ConsUniphon of Oiygen by burning 
If arul 

MM Pftfrsfn and Sciiodllr have 
applied themselves to a long and most 
fatiguing seii(*s of expeiiments fti older 
to dLtermine the quantify of oxygen 
vvbuh IS taken fiom atmosphoiic air 
111 effeciting the pel feet combustion of a 
given weight ot seveial kinds of wood 
Tins result has been deduced fiom 
determinations made by them, ot the 
quantity of oxygen which each kind of 
wood contains before combustion, and 
of the quantity of additional oxygen 
necessaiy to buiu it completely 

These cxpeiipenteis ariived at the 
first of these nc*ce&sary data in the fol¬ 
lowing way —Kdch spec mien, caiefully 
reduced to powder, vva-» exposed in a 
dry mg appaiatus, and thcic heated and 
exposed to a cuirci t of cliy an until no 
further loss of weight ore ui red It w as 
then weighed with every precaution, 
and mixecl with oxide ol copper in a hot 
porcelain vessel The mixtuie, after 
having been deprived of all hygrometric 
moisture in a vacuum, was burnt m a 
piopet tube Flora the water and the 
carbonic acid which were obtained, were 
deducted the carbon and the hydrogen, 
and the amount of oxygen contained in 
the wood ascertained 

Twenty-four kinds of wood were exa¬ 
mined in these experiments The 
specimens wore taken, in all cases, from 
the trunk of the tree 
Y 
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Tho Ivimls ofw'ofl, inrl llip losults 
ulitaiiKMl, aic* cirianjj;c(l, in lli<‘ followiiij^ 
Tillllo, .XttOlflinfJr to ilxC CjlMUtlt) of 
oxyfTCMj lequiicrl ioi tlieir conibusliou 
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Tlic pitUtical application of ihcsp 
results will be c\ulciit, if wi considiM 
tint the quantities of owj^i ii absoilnd 
fiom the atmospheic the jicilett 

combustion ol eadi kniU of wood, is the 
loirect expiession of the comhustihle 
\alue ol the w'ood, sinci the quantitj of 
heat frixon out duiiu" combustion is 
piopoitioiidl to the quiKititicb of oxxffdi 
taken up 


A^tw Map oj Cent)al Asia 

A M VP of CenUal Asia, compiled hv M 
Klaproth, and based upon commiiima- 
tions made b\ the missionaries at Pekin, 
has been picsenled to the Atadhuiedes 
Sl tenets^ by M Landiessc B\ adding 
all the tacts that could be obtained fiorn 
the most leccnt authorities, particulailj 
those (Iciivcd fiom Chinese writcis, M 
Klaproth lias been able to determine 
the contiguiation of the suifaccof these 
immeiiM c ounti les 


Collect Notion of Steam-Fug me 
IJw se-powei 

When en{»inccis speak of a twenty-five- 
hoi so engine, they mean one which 
would do the work of that number of 
horses constantly acting , but supposinf^ 
that the same hoises could work only 
cif^ht hours in e\eij twenty four, theie 
must be sc\enty-li\c‘ horses, at least, 
kept to pi0(1 lire* the effect of such an 
enfjmc The laifyeil cnf^ino m Coin- 
vall may, if woiked to the full cxtcnl, 
he cciual to, from a thice-hundied io i 
thiec hundicd-aiid-fifty hoiscpowd.and 
would, tlieicloic, require a thousand 
hoi SOS to be kept to pioduce the sime 
conHant i ffi 11 In this way it has been 
said that an oiif^ine was of a thousand- 
hoise-powei hut this is not accoidin|? to 

the usual computation- Lettei 0/ f 

Taylo), I sq io Dr Tluckland 


Combe —Ajypfu at ton of the Tt t m 

Ihi* him Combfy so lominon in llu 
names of upland Mllajiijts, is usuallv 
ap))luMl to that iiriwatercd poitioii of a 
valley, which foims its continuation Im- 
vond, and above, the most elevated 
spiiiifr that issues into it at this point, 
01 spiin{T-hcad, tlu Vallaj ends, and 
the Combe begins The convenience 
of w.itci and shcltoi which these spring- 
heids iltoid, have usually fixed the site 
of the liif^hest villajjes that arc pltntcd 
loinul the raaii^in of elevated plains 
—Auckland s Bridgewater Tttaiise 
Ifth) 


Bottles, sunk in the Sea 

C vpi Smath found, on two trials, that 
the cylindiical aii-tube, under the vane 
attached to Masse} s j^tetit Log, col¬ 
lapsed, and was ciushed quite Hat, 
undei a pressuic of about Ihiec hundred 
fathoms A claret bottle, filled with air, 
and vvcdl coikecl, was hur&t bcfoie it 
clescended toui hunched fathoms iHe 
also found that a bottle hllcd with fiesh 
vvatei, and coikefl, had the cork foiccd 
at about a hiindiecl and eighty fathoms 
below the suifdcc, in such cases, the 
fluid sent clown is leplaccd by salt-water, 
and the coik, which had been foiced in, 
IS sometimes inverted 
Cap! Beaufoit also informs me, that 
he has fiequcutly sunk coikcd bottles 
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in the SC. 1 . more than a huiicliccl fdlhoins 
(Wp, some ot them empty, and otheis 
contaiiiinf? d fluid, the empty bottles 
weie sometimes ciusshed, atothei tmns 
the 001 k was loiced in, ind the bottle 
returned full of sea vvatci The coik 
of the bottles containing a fluid was 
uniformly forced in, and the fluid ex¬ 
changed foi sea-water, the ooik was 
alwa>s lefuined to the neck of the 
bottle, sometimes, but not always, in 
an inseited position — Bitcki \nd, 
Bridyewatt} Ttealise, 181 f)) 

Suggested Sessional Joui mil of thf* 
Bntisk Association 

Too inuoli publicity cannot be to 

the impoitant iinestigations and undei- 
takings v\hich have betn lecommcnded, 
and loi which funds have been piovided, 
at the sevcial sessions of the British 
Association, if any useful and valuable 
lesults aie to be obtained from them 
This publicity, It would seem, must 
piincipally depend upon the ^oluntaly 
and friendly assistance of the peiiodical 
press, foi, beyond the langc ot tho 
Geneial-committee men pit sent at the 
voting of the inoncv, and who no doubt 
knew what they weie voting it foi, not 
the smallest cttoil has been made, as 
far as we (meinbeis) know, by the 
maiiagcis ot the Association, to dis¬ 
seminate the infoimation Onc'-sixth 
of this year liis aheady inn out, and 
wc ki ow indiv id uals, selected as directois 
of tlu^se invc'stigatioiis, kc and dis- 
poseis ot the funds, who are not yet ac¬ 
quainted with then appointment The 
vital piiiiciph of the Association is 
voluiitaiy cxcitiori—scientific labour for 
the love of it but how aie the enci- 
gies of the members and filends of the* 
Association to he loused and diiectod, 
if the office Is who pos-sCs^' the infoi- 
mation do not Tlistiibutc it’ Suppose, 
the icpoiters of the public pi ess had not 
attended, and llitj copious ac (ounts of the ' 
meeting h id not been given b\ tliisMaga 
7111^ b> the Athenaoumt other join- 
nalsT how little would have bet n known 
of the proceedings o^the Association 
up to this hour ^ We lecoramend Uie _ 
most unspaiing expense toacquiic, and 
extensively distribute, the earliest and 
most copious accounts of eveiy transac¬ 
tion, suggestion, &c , of the Association 
as a body, and we submit to the con- 
sideiation of the managing body, (if 
any such exists in the interval of the | 


meetings,) to dclibeiato upon the pn>- 
priety of providing icporteis foi each 
Section,—foi each meeting of the General 
committee,—foi every one of thcAggic- 
gate Meetings, that there may be ob¬ 
tained, and immediately printed, the 
most ample lepoits of each meeting, 
(even those of tjlic Dinneis should not he 
omitted ) AVhy not embody them in a 
morning publication,* to begin a week 
bcfoic the meeting takes place with 
that piclimiiiaiiy infoimation which 
cverj visitei has hitheito been disticsscd 
foi, and to be continued not only duiitig 
the da}sof meeting, but for as many 
da\s after as may bring up the aneais 
thit unavoidably accrue’ This may 
be entitled the “Jouinal of the Ses¬ 
sion, and hom being prepaid! on 
the spot at the time ol mi'cting, and 
under the levision of pci sons, in pos¬ 
session, f lorn ofhcial position, of acc mate 
and caily infouuation, it would be free 
fro.n those crior^aiid deficiencies which 
must li ipl)cn to others who arc not le- 
sjioMsihlo toi their ac curacy, and cannot 
(ommaiid admission to meetings, docu¬ 
ments, &( What giant of money 
which has been made, or ever tan be 
made, vvouhl moic elFeclually pioiiioto 
the great intei ests of the Association ’ 
What would more faiilitatc the acqui¬ 
sition and interLhanges of infoimation 
dining the meet mg, and prevent those 
eternal legu'ts ot lo-st opportunities 
vvhi( h fill the last day oi two of the 
session’ What could nioie promptly, 
and extensive!), and satisfactorily,ciicu- 
late to the distant fi lends ot science, the 
gratifRAtious, the advantages, and the 
acquisitions oi t^iosc who aie picscnt’ 
But, we belie\t,^no grant, or, at most, 
a veiy small one, would be necessary 
With [iioper management, a veuy low- 
])iiccd Journal might accotiiplisli this 
gieat d( sidc>iatufin, and pay its own cx- 
pensts Wilh tliisonoui table, we could 
wait with moic temper than we have 
done duiing the twelve months that the 
volume IS m 1 ibour 

Tn the absence ol such moans, vve 
shall continue to aiqum, and inscit all 
information in <»ui powei, which may 
appear to us to be necessaiy for the mem- 
heis, and piomoteis of scientific infoima¬ 
tion not members, to be made acquainted 
with Of tlii'i natiiic wc conceive the 
Items in the following list to be, but of 
which we have no means of being quite 
certain of the completeness di accu- 
lacy 
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Investt^atiofis, t^c, lecommended hy the Jhitish Association—Bnstol Srs^iorr 

Skctiov a —Maiiie’matii& and PmsKs 


10 

11 

12 

H 


14 


Nn' J rtB Niium \oli il 

DiHciwsLon ol Ob‘Hir\ations on tin Tubs 
Obsci viitioiis on tin 1 ult s in llic jiort of Bnstol 
DodiKtioii of tin* CJonstuiits of the Lunui No 
tioiis f 


IIK tti 

Kst ihlisliiiu nt of JVIf t( oiolo^K il 0 ))m iMitions on a 
unif(»rm IMan 

Expiiinunts on Suhfc rrancan Tt iiipcr vtuie 

Dati, upon \(.r} accurate iul'inuuiiu nls 

ol poiiitM, hitiiaif-d on two straight Inns, at ii^^ht 
imgUs to each otln r, loi tin exact «1( tt rinm ition 
of tlu poimandKe oi v:xiiabilit\ of the lelitivi 
Levels of tlic Land and Sea 

Exptnmcntil Invc stigation »>f the 1 onii of W'^avts, 
as modified b) tin wind, h} tin di pth A.t ^ of 
eanils, and bx tlu nninui inwludi tlu W ni is 
initinti (1 

Rcdiution of ()bs(r\ itions in tlu TIt\tnir( (th^U , 
lud 111 7 l/cui A(ad dt't JSdt^ntr^, and I 7 ^fd 
toriu i\ 

E\pi 1 inu Ilfs on Viti ifieation 

("oiistriution of a Lons in Roek-snit 

Continimtion oi Report on the Magju tisin of tlu 
K arth 

Rt port of ComiiutUe for tlu (oiisidtrition of a 
proposition he Mr Lubbock, for the (\nistuu tion 
of nt w empincal Lunir Tab|es 

Appheition to tlu hreiieli (fovt innie'iit for CNipies 
tit Obsi r\ itions on Tidt a 


Dirci toi<4 


X200 Lubbock 

150 Whewell 

1 J Brisbane, Robiscai, 

( * i Whewell 

, 30 

TI arris 

1 “1 

11 an IS, Phillips, 
Powell, Svkcs 

500 

\ 

Bailv, C3ihitt, 

Colin, Ih \i Btelit, 
fill enough, Grifhth, 
luihhoi k, Macki ii/u , 

1 Poi tloc k, Rohisuii, 

1 Sedgwick, Ste\tiisori, 
Win well, 

i 100 

} 

Robison, Russell 

/ 

1 1 

1 All}, BiiK, 

[ Juibbock, Hobison 


, j riridoN, llartoiiit^ 
^ Turiu 1 
»0 Buwsfei 

Sabiiu 

j Air>, BaiK, 

Chalfis, Hamilton, 

I Lubbock, Rigaud 


SKtjioNB “CiiEMisrav and Mineraioov 


15 Iiupnry into the Speeihe Cravit} of Oasts 

16 Inquiry into the Quantities of Ilidt dt vehqud in 

Combustion, anti in other Chernic il (’onibiiii- 
tions I 

17 Inquiry into the Coinpoiienta of Atmospheiie Air 

18 Piihhc iitioii of TiWes of Chemical Coiistiiits 

iq Inquiix into the ComparatiM Strength of lion, 
iimtle with hot, and with cold, ur blasts 

20 Report on tlu present Stat of Knowledge of the 

C^iemical and Plitaicol Proiierties of dimorphous 
Bodies 

21 Continuation of Experiments on the EfiV cts of loiig- 

eontinued Heat on Minerals 


/ Diltoii, HenrN, 

I lIoiirN, C 

I 30 

15 Dalton 
24/ Ids Johnstone 

} hO Fairhaini, Hodgkiiisoii 
I folmstone 

I Hareourt 


ShCTTKIN C - GuOLOOV and GEtJOHAPin 


22 Experiments on the Quantity oi Mud suspended m 

River-water 

23 Special Inquiry into Subterranean Temperature 

and Electricity 

24 Inquirv into the Origin and Nature* of the Peat¬ 

mosses oi lie land 

25 Report on the Mineral Rielus of Great Britain, 

particularly m the metdlliferous distnets 

26 Discpx try of Plants of any kind in Slate-rocks, oldt r 

than the coal-formation 


on f Beche, Rtnui \ 
1 Yates 

30 Fox 
60 Colbx 
Tajlor 
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:V25 


25 


50 


DUf I Jorn 

licnslow 

yarrtll 


hoinui ( 


SkcI’ION D -ZurJIOGY AND BofAxW 

*^iil>j(ct9 Slims\ott«l 

27 Kxpprimeiital Inquiry into the Growth of Plants 
iiniU r glass, and evcluded from air, on the plan 
oi Ml Ward 

20 litfHirt cm the present State' oi Know ledge on Ich¬ 
thyology 

Skction E —MPDiriNE, 

20 Iiivc stigatioii of the Anatomical Ri 1 itioiis oi Veins 

and Arte lie H 

10 Investigation of the Motions and Sounds of tlio 
Heart 

21 Inquiiy into the, Chemical Constitution ot the Se- 

cifting Oigans 

12 liiqiiirv into the Fhvsiologual ] iiHur nee ot Cold in 
the Are lie Regums em Man aiul other Animals. 

H Investigation of the Efkcts ot rensoiis on the Am- 1 tt i i n 

in,a E.nnoin) , i ^5 IJo<lKk,n, Boui-oll 

/ Aeliins, Canine had, 
25 ' Gre ( n, Mnedoiuld, 

I O’Be inie, Smith 

l"» Investigation of the Pliysiology oi the Spinal 1 or J Bre^ughtem, Cock, 
Nerves 1 *1 llanx\ 


} 

I 50 • T’orme i Coinmittee 

1 o-i j Heielglvin, Rees, 

\ [ Roge t, ruruer 

I 25 


King 


*H Investigation into the Patlioleigv e>f the Bmui and 
Nervous bvstem 


% Tnepmv into the actual 
considered with 
oiilv 


Sf( tion F —Sr VIis] irs. 

ial State of Se hools in England, ^ 
regard to miiiKiieal aiialysm > 

Sk TION G -Mk if VM< Al S( IEN( K 

} 


{ llaliain, 
l*orlcr, 
Sykes 


ro J Ciihitt, Rennie, 
I Taylor 


'J’avlen 


17 Andy SIS of the Rcjiorts of the Duty ot Steaiii- 

Eiigiiie a 111 C OI nvv ill 

18 Re fK>rt on the a inoiis Mt'thoels of Printing vvliidi I 

have been piopoaed ior the I7se of the hliiul ^ 1 

Jifjtdfd by tht Heusnuf Committee 

Apphe ition to the' F,i«t Tiidiei Compmy inel the Board of Control, for an accurate 
i^usus ot the Biitish Pemscssions 111 Bejigil, &e 


Philanthropic Deport 

“I FrEL it to be a public dutv, to 
make known an act of Mr Buddie, 
which will entitle him to the gratitude 
of pobtoiity, and has set an example 
which, if geiicially followod, will save 
the lives of thousands oi unfortunate 
iDineis, that nAist otherwise peiish to^ 
want of information, which can, at this 
time, be casilv lecorded for their pre- 
sf*r\ation This eminent Eiigineei and 
Coal Viewer has presented to the Na- 
tuAl History Society oi Newcastle, 
copies oi his most imjiortaiit plans and 
sections, accompanied by written di^cu- 
inents, oi the under-ground workings 
in the Lolliciies ncai that town, in which 
all those Spaces are caiefully noted from 
whence tlie coal has been removed 
The sudden iriuptioii of water into a 
mino adjacent to such leservoirs, is 
occasionally attended with most cala¬ 


mitous and fatal results ’ —(See Jfistory 
of Fossil Itiel, the Colhertes and Coal 
Trade, 18*15, p^240. &c ) 

The dictated of humapity which 
piorapt us to aid in the pieseivation of 
human hie, no less than the cionorincal 
view of rendering av nJable, at a futuie 
time, the residii&rv portions of our beds 
ot loal, which will not now repay the 
co'^t of extracting them, should induce 
all piopiietois, and other persons (on- 
nccted with (oal-mines, and especially 
engiiu'cis and coal viewers, to leave to 
their successors a legacy, which will be 
to them piecious, by preserving minute 
and exact recoids of the state of the 
coal in then respective districts It can, 
liovvevei, scaicelv be expected, that 
such measures will be generally and 
bysteraatually adopted throughout the 
many coal fields of this country, unless 
the subject be legislatively takep up by 
those official persons, whom it behoves, 
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as gujidians of the futino uclfaic of! 
the nation, to institute due incasiiies, 
uhilbt the oppoitumties exist, foi pre¬ 
venting that loss of hie and piopeit}, 
whieh a little attention bestowed in sea¬ 
son will presenc to posteiil> —(Bicii- 
LVND, Bndgewatei Treatise, 18 U») 

Return of RaiurWatei to the Sea 

Ovi iHiiu) only of the watei whuh 
tails in rain, within tjie basin of the 
Seine, llov\s by that intr into the sea, 
the icrnaintr two-thirds either return 
into the atinosplicip by exapouition, oi 
go to the sujipoit of vegetable and ini- 
mal life, oi hnd their wav into the sea 
bv suhteiianean ])assages —(Arac,o 
Annual re, pat h Ikttcau des Longi 
tudes, 1810) 

Immutabthty oj the Natnu of Light 

“ Wi^ leain tiom the icscmblanec of 
these most aiuidit oiganizatioiis^ to 
existing eye s, that the inulii'il u hitioiis 
of light to the ()e, and ot tin e>e to 
light, were the same at the lime whin 
ciiistaieans, endowed with the ta(ult) 
ol vision, wort fust plaeed at the bottom 
of tin piimmval seas, as at the piesent 
moment —(Bucklaivd, Uridgcwatei 
Treatise, 183b) 

Valuable And Jot Engravers 

M J)i LtscHAMPS has written to the 
Atadnniedes Stitntes that lie has ae- 
compIisheiT the solution of the following 
pioblcm, for cvciy kuxj^ot biting acids 
employed in engiavin^ To obtain a 
tlean and deep S^othout sensibly 

enlarging the furrow Kji oidinary ui~ 
gramig, and without eating away the 
sidt^ of the subjict in entjr(icing in 
relief lie uses a composition of aee- 
tale*of silvci, and hydrate of nitious 
other Immediately after the contact, 
the acetate is piecipitated into the lower 
part of the fiiriow, where it moduccs a 
lapid and encigctic action The uppei 
paits of the fuiiow are occupied by the 
nitrous ether, and prcseived by its 
piesencc 

Erroi in the Length of the French 
Metre 

In the discourse of the Baion C Dupin 
on the lecent progiess ot mathematics 
in Framet He noticed the foriectioii 

• Tnlobitos, 

t Page 257 ot the present volume 


of an intermediate part of the aic of 
the meridian, measnied by Delamhio 
ind Moihain It was too miuh to ex¬ 
pect that a Fieiichinan, at sm h a mo¬ 
ment, (ould have gone further, and 
staled the (onseipicntes of the eiioi 
It was an act ot heioism in him to have 
mentioned it at all,—to have daicd to 
point out the slightest spot on the 
blaze of Fiench gloiy, which it was his 
duty to exhibit to all pieseut But we 
suppO'iC the inflexible geometrician, 
who detected and honestly exposed the 
eiror, was present, and loluctant as M 
Dupm must h i\c beeni, to have touched 
a jariing choid in the ft t lings ot such 
men as MM Biot and Aiago he per- 
haiK felt It was impossible to avoid it 
He did not, howcvir, state, as he might 
have done, that the eiiur has had the 
ellett ol Minting tlu loiuctiKNs of the 
modem Fieiidi unit of wnght and 
mcasuit,—the ct Icbi lUd Metre 

The length as'sigued to this miasuic 
by the Acadcni), and saiKtioiied by 
liw, is now loiiml to he somewhat too 
little A qij iiitity, it is tnie‘, not large 
eriougli to be oi an} eonserjuenee in the 
oidinary concerns ot life, but enough to 
be appieciahle by the eye in the metre 
Itself, and exticmelv annoying to ma¬ 
thematicians and geometiieians who 
eoiisidci that as false which is not 
ngorously tiuc 

The enunciation of the erroi produced, 
as might be expected, a most lively 
sensation in the Academy, paiticulaily 
as two ot its most eminent living mem- * 
hers, MM Biot and Aiago, had been 
members of the commission intrusted 
with the lontmuation southwards ot the 
incasmcmcnt ot the aic M Puissant, 
n most able geometrician, who had had 
foi some >edis the scientific supeun- 
teiidence of‘the giand national map of 
the Pieneh tciritoiy, ai}d author of the 
Nouvelle Dcsciiption Ueometrique de 
la France, brought the subject befoie 
the Academy by leading a notice entitled 
“ A new detciinination of the length of 
the aie ot the meridian, comprised, bc- 
tw^een Montjouy and Foimenteia, ex¬ 
hibiting the incortectness ot the length 
as given in La Basedu Systememetrique 
dfU imal 

The general tiiangulation ot France 
being neies^aiily conneoted with the 
triangles ot the Dunkiik ineiidian, and 
actually united to it by seven bases, 
rncMsuicd by the same piocess,and with 
the piecision due to their importance, 
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piCbCTited an opportunity of «i^ain tom- 
paiin^ the bases of Moliin ind Pei- 
In the lonjr leticulation of 
iiiaii^Ies which sepaiatcs these bases, 
some lire f(i\ourably disposed, and were 
advantageously substituted, in the line 
between the ioiest oi St Cioi>c and 
Bourses, lot those of the meiidian of 
Dunkiik Now, this new comp.iuhoii, 
so fai ftom con fuming the well-known 
and, piobably, accidental af^ieeinent* 
of these two bases, did on the c oiiti ai y, 
exhibit a veiy great discrepancy, foi 
the base ol Perpignan cahulatod liom 
that ol Mclun dilfeiod 1 8‘2, (about 

5 8 English Icct,) tiom the «ictnal atl- 
ineasini nieiit 

This uiu\ptc(id dilloicntc, v^iich, 
(hcic IS now no reason to doubt, produtcfl 
a nl((^‘•lt} of^coiuctnig the length ol 
till ail ol the mei dian obtained hv ' 
Dclaiiihrc, rind whuh wascuiplo}(.dluii- i 
cuiuiitly with that ot the cquatoi iii | 
the lalciilation of the length ol ihi j 
suing that this unit wms defi- 
intivil} setth d to be 3l<.cl II lines 
of the am lent non toise of the aridemv 
taken at 11* ol the theimoniflci ol 
Reaumur M Puiss iiit then showed, 
(liat the tiue hngtii ot the iic ol the 
inciidian, which cMtnds lioin the pa- 
lallcl ol Giocnwich to that ol Eownen- 
tcia, exceeds b) 90 2 toises, the Iciiglli 
given by Delambie Consequently, the 
inctie ought to ht lengtlu ned the 
ot a line, oi about the sixtli ol a milh- 
inetii't', in outer to bo piocisclv, as was 
intended, the ten millionth p.utof the 
distanie fioin the eiiuatoi to the pole 

As M M Arigo rind Biot had been 
two ol the lonimisaon loi the con¬ 
tinuation oi the puqect, they iiatuially 
felt that the lesult announced by 
Puissant appeared to tall the loirett-l 
ness ot then splc ndid w ork4nto question | 
To meet the suspicion, the two at aile- | 
micians poinl^l out to then collcagi^c , 
that the result published by the t oui-1 
mission had bteii obtaiiud by thiee 
calculators unknown to each othei, and 

• “ On this point,” a French AvriUr 
says, “an iiieoiitestable proof ol the actii- 
racy of these obsi rvatibns is, th.it the hasc 
ot Perpigmui, ciU ulate d iioiutli itot IVflluii 
by the chain ot tn ingles wlncli coma t U 
tlicm, differs but 10 or 11 iiuhoB (trench) 
from tile actual adiin isurcmcnt ol the latte r, 
though the interval which separates tlum 
IS more than 700,000 metres,” (about 4di 
English miles ) 

f Equal about i ot an English inch 
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aecoiduig to a method, winch neccssai ily 
iritiodiuing difteicnt eombin.itions, as 
neccssaiily give additional tonfideme 
on the results At a subsequent sitting, 
whenM Puissant, in proceeding staled 
that he rmw, by a mode ol e .ile ulation 
peeuliai to himself, found that an 
incuMsc ot toise** was uecessaiv iii 
that pait of the mendional arc wliidi 
ciossed the tiiarigukrtiou of the astiono- 
mers of the e'ominission, it was aiked 
by MM Aiago^ind Biol, ‘whetiuithe 
oiror lay on the side ot tlu thiee tabu¬ 
lators, Ol did it icsult lioiu the new 
loimula^ If it could be possible that 
e. i h ot these thiee taitulatois tould 
luue midc t leh s(*p.u itely an (iioi ol 
the same (piaiititv was it not also pos¬ 
sible that this lu wly-intiodiucd loiinula 
might not be qiiiU exatP And, say 
MM Aicigo iiid Biot, ‘as the woiks 
icliilivi to the d( ti I iiiinatioii ol the 
uietic aie not even yet eiiliitly pub¬ 
lished, liOi definitively settled, wi shill 
igaiii undei^t iKo this sub)cet, and then 
ue will s( 1 iipiiloiish ( \amine the me¬ 
thods employed in the eah ution of oui 
liiangbs, and on whi(he\ei snle shall 
fall Ihe (1101 ol the ai tiial (oniputations, 
we sliall out hesilate to |)uiii 4 it out 
M Puiss uit, by no me diis dispost'd to 
leeepl tins ])iomise ol liituie coiieetioii, 
contiiiued lo agitate the (|UCstioii with 
his s( lentilie i olb agues, and allti having 
gone tliiough the c aleiil itions hv two 
dith'K nt methods, and by means ot 
ItTble s of geodcOsic ell iiieasi^es, his tiist 

toiulusioii was 1011 hi rued, and ho as- 
seited that was an erioi of 07 

toises, (about' 121 ^ English y iids,) 
winch alTeeted Ihe lint' riieiidioiial dis 
taiK o as oalcirfated by tlio liureau e/es 
ijonyttudeh, betw ei n MonI jouy, and Foi- 
mentcja,—“an eiioi, s.iid M Puissant, 
“whuh it is impoitinl I oil it interests of 
St K nee to ton eft, and w Inch can oifly be 
explained by supposing some mistake 
be I ween the two stations at Moiella, 
vvliK h aie a veiy small disl.ime liom 
c uh othci, and wiie icquiud to eon- 
met Moiitjouy with the goiicial tiian- 
guldUon 

Subsequent investigalions, made by 
the indefatigable M Puissant, into 
eveiY pait ol his previous labour, and 
' into cveiy document oil which his calcu¬ 
lations were founded, and additional 
repetitions of his calculations, not only 
established the reality of the error, and 
of Its amount, but also enabled him to 
point out the actual position oi the place 
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wheie il occurred He asceitamed that 
It ouj'bt not to be attributed to De 
lambie noi to any ot the sucntiflc biu- 
LCbsurs to linn, m that patt of the arc 
meaburud by them, but tliat it pro 
ceeded lioni the ciitumstaiK e, that the 
Citation of the second older, fiKed bv 
Mechdin at Siena Moiclla, has inad- 
^eltcntly, been taken foi that which he 
had used, at the *sarae place, to foi in 
iheti laritflcMatas-Monfjouy Sierra Mo¬ 
iclla, (ihc first ot the Table, p 170, 
Vol IV, ol La Base du SyslCme 
Mfhiqne) M Ihussant has, in con- 
seqiiciK assiirned to the arc in ques- 
fion a length of 153662 75 toises, and 
not that of 153605 2, given to it b> 
MM Bouvaid, Mathieu.andBurckhaid 
Though It IS to be lamented that an I 
uror, of the smallest possible account, j 
should haveotcuned in so impoitanta 
woik, yet it will not be without some 
good effects, it will establish the neces- 
8U> of tlie UK leasing vigilance and un- 
(ompiormsing iigour, so abl} uigod bv 
M Dupin in his Discoiii^e bcfoie the 
Acadeiii) *, as impr iiously demanded m 
.ill sueli opeiations, and, piqued as the 
siiivivmg meinbcis of the commission 
must l)^, It will enlist all the personal 
feelings and gigantic acquiiements on 
the side of fuither investigation, so that, 
eventu.illy, the length of the mc\tre will 
be determined to the greatest possible 
minuteness, and without any chance of 
iutuie fuireciion evei being found to be 
neecssary ^ ^ 

The method, b) the aid of which M 
Puissant has dcteimined the length of 
dU arc of the meiidian, is based upon 
the most indisputabltl piineipics, and 
the various application^Nie has made of 
It have demonstrated its sirnphcitv and 
coiicctncss In using it for the pui- 
pose icteiied to, he ascertained that the 
dcpie&sion ot tlie teirtjstnal spheroid, 
gcnerall) taken at is only an 
amount precisely the same as that de¬ 
duced fiom the lunar inequalities 

Blmful Ignoiance 

Thi< ladies of North Biitain and othcis, 
admirers ot the beetle stone, and w lio 
ticqueiitly select it from their tiinkct- j 
box, and place il lu a oonspuuous situa 
lion on the peison, in the shape of a ! 
hi 001 h, &e , will haidlv thank then face- | 
turns friend, Dr Biukland,forlhetollovv- I 
mo acrouiir of the ongiii of the jewel ' 

* Vv pnp j ",7 tliifc Volume 


I “In 1832 . Mr W O Trevelyan re- 
I cogpised coprolite^t in the centre of the 
' nodules of clay-iionstone, that abound 
I in a low cliff composed of strata belong- 
I mg to'the coal-formation at Newhaven, 

I near Leith I visited the spot with this 
gentleman and Loid Greenock, in Sep- 
I tembor, 1834, and found these nodules 
I strewed so thickly upon the shore, that 
' a few minutes sufficed to collect more 
specimens than I could cairy, many ot 
these (ontuined a fossil fish, or fragment 
of a plant, but the greatei number had 
for tlieir nucleus a coprolite, exhibiting 
an internal spiial stiurlurc, they weie 
probably deiived fiom voiacious fishes, 
whose bones aie found in the same 
stratum, These nodules take a beau¬ 
tiful polish, and have been applied by 
the lapidaries of Edii\buigh to make 
tables, Icttci-piessers, and ladies oma- 
nienls, under the name of beetle stones, 
flora their supposed insect origin 

In spite ot their polish and their 
biautj, beelle-sfom s will now, we fear, 
he iiievocablv banished from the toilet 
and the wutmg-tablc Alast 

“ Win re igiioi UK t is bli^s, 

’Tis follv to be wise ” 

Cohi /a/al to Bai bet 

M Agassi7 has observed that a sudden 
depression to the amount of 15®, of the 
tciiipeidtuie of the watci in the Glat, 
which falls into the lake of Zuiich, 
c aused the immediate death of thousands 
ol baibel , 

I J'}/st Betgfan Sctenii/ic Congress 

The first national association of siien- 
tilic and learned men, in Belgium, met 
at Liege, on the first of August last 
About 130 Kieinbeis bad entered then 
names at the comiiieuceiuent of the 
^sc'.sioii, among them v/eie those of two 
ladies, one a botanist, the othei a poetess 
M Cdumont, of Caen, the founder of 

t Ftecal remains, in a state of petrifac¬ 
tion, dispersed through the same straA in 
which the skeletons of some fossil animals 
arc buried 

state of preservation of these very 
curious petrified bodies is often so perfect 
as to indicate noi only tlic food of tlie ani- 
ma’s from winch thev weix derived, but also 
the (bmeiisions, form, and structure of their 
stoinach and intestinal canal (See Trans 
Ueol Society^ London, l«2fi ) Buckland, 
Biulycxratcr lieaiise^ 1836 
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the sdentiilc congro^ses of j^iance, was 
elected president The business of the 
(ongresB was, as in other similar national 
tissociations, di\ided into sections, but 
the subjects of inquiiy weie ot lar 
gieater variety than in the German or 
tile Blit sh meetings At Liege there 
weie added to the list, legislation, social 
economy, agiicultuie, manufactures, 
commeue, history, aichaoology, philo¬ 
logy, and literature 

Another distinc t feature ol the Belgian 
congress was, the picparation ot ques¬ 
tions on points considered the most 
dosiiable to he elucidated These 
amounted to about 80 the> weic printed 
in a progiammc, and distributed At 
the ireiieral meetings they weyj pio- 
posed seriatim^ and scieral of them ga\e 
use to discussions of great intere&t, and 
pregnant with the most valuable infoi- 
mation When it is stated these discus¬ 
sions did not prevent papeis, of great 
inteicst, being read at the gcneial as¬ 
semblies, It will purzle the vit»itera of 
the Biistol session of the Biitish Asso¬ 
ciation, to imagine how so much busi¬ 
ness could be aecom plishcil It may 
be useful that they should know that 
the Belgian philosophers met in section 
at stJT o clock in the moinincj, and 
vtoiked till two They then rested and 
lefieshcd, and, at four in the iitteinoon, 
met in general assembly If we sup¬ 
pose, as we icasonabl) may, from the 
business done, that the Bureaux weic 
attentive, the chairmen exact to the 
appointecl hour, and the membeis pune- 
tual, what d contiast shall we have to 
the blank days, the late hours*, the 
empty committee-rooms, and the vacant 
chairs, which were so fiecjuently com¬ 
plained of at Bristol * 

Ono veiy remarkable circumstance 
occuiied, and, it is said, commanded the 
deepest .attention ot the congress a 
Aliss Anna Knighl t. mete of Mr Ayd- 

* Th( sett on d coumiitttts at Bristol 
raroiv nut he tore li iH-p ist tc ii, niiditWLs 
seldom that a settion wis in attiml opt ra¬ 
ison till tleveii, trequeuth much later, and, 
tx(< pt in one or two ol them, school wan 
up” ott n before thrive 'I’liiK, with “ half- 
da^) holidays,” on riusdaj, Thurschiy, and 
Saturdav, made a most stnoim waste ot time 
-f Wt should thmk tins is, jicrhips, in 
error, and that it was the ci-devant Miss 
Frauets AVright (now married to a rniicli 
gentleman, and reside iit at Pans), the lady 
who made sueh heron tftorts m this cause 
m the Unite d States, that addressed the 
oon^ress 


ham Allen, dehv ered an address on the 
abolition of the slav e-ti ade, and on the 
complete emancipation of tlie negroes 

The second Belgian oongress is to be 
held at Ghent, in Septembei, J8d7 

Bug-dpsti oy^ing made etifty 

M FouRNEf, alter having in vain 
attempted, by eve^y known means, to 
destioj the bugs whn h infested a bed 
bteid, happened, accidentally, to place 
in the room where the bedstead stood, a 
handful of the roots of llio nai row-leaved 
peppei^-woit, (Lepidtum luderale') A 
short time attei, he was gieatly sur¬ 
prised, to find the bugs had entirely dis- 
appcired On examination, he per¬ 
ceived that the insects had attached 
ihernscdves in prodigious quantities to 
every branch, loaf, and flower of the 
peppci-vvort The' fact is ol great ira- 
poitance to domestic comfort, as it fur¬ 
nishes an easy means of attracting these 
insects horn their gerieially inaccessible 
retreats, knd consequently of effectu¬ 
ally extirpating them 

Application of Science to Navigation — 
Fiench Pnzc-quesiion 

DuRiNc, the time that the Baron C 
Dupin held the ofhee of Minister of tho 
Mamnc, in the govcinmeut ot Fiance, 
he induced the king to offci a rewaid of 
6000 fiancs (240O for The work or 
memoir, in which the application oj the 
mathematual sciences to the art of na¬ 
vigation shall be tamed to the farthest 
extent 

The term pcescrihed for the receipt of 
the competin*^ works expires in the en¬ 
suing montlf The decision on their 
merits is to be made by tho Bureau des 
f ongitudes 

New Theod(7litc fm surveying under- 
grrmnd 

M Combes, professor at the Kcole des 
Mints, has supplied a deficiency lelt by 
mining engineers, ot an instrumc nt fur 
subtciianean suivejiug, it is an adapta¬ 
tion to this ex pi ess purpose of Gainbey s 
theodolite, which was constructed for the 
French national geodsesic opeiatioiis 
The minutiec of the coustiuction of M 
Combes s Subterranean 7 hcodohte, as 
he has tei med it, would not be intelh- 
i^ible without a figure, and we notice 
the iropiovemcnt merely to apprise our 
iuiintrymen of its existence 
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liecmt Account of the African De&ert 
Sahara 

Thjs extent, natuic, foiradtion, aiirl en- 
oioacliments of tins nuixhty dcscit ha\e 
lately been more atcuralcly tic fined than 
heietofuie b)f llittci, in his Gtoyraphte 
Compact e It is hounded»on tlie iioith 
by the Biledul^LMid {the Country of 
Dates) ^ to the east^it letuhcs the At 
lantiL, toWduK the south it stietches, 
\ciy umfoiml}, to the S^noi^al and the 
Nif^ci, with which ii\tis It extends 
between the 10^ and Ih^ot noith lati¬ 
tude, into the unknown letrioiis of east- 
tin Soudan In ma^niluiU, the Saliaia 
nuu bcconipaiLd to tlu halt of Luiopt, 
01 still molt dthniloly to about double 
the Meditenancan, the aie lot thedoseit 
benu; 72,000 o^iaphit al sqiiait milts, 
intludiu}; the Oists, ainl to )0,()(J0 
sejuau milts without them its kiij^th 
is 1)0, and its width 300 ^to»iaphiud 
miles 

The esst iitidl (haiuteustit of this 
dosc rt consists in its unijoi inity both of 
suifdtt ind substanct , tlu dead Itvtl 
of the foirnci isonl) \aiietl b} c'ompjia- 
fi\tl> slifrht clexations and depressions, 
—a fcatuis, which pietlutks the accu¬ 
mulation of laigt> bodies of water,— 
while the lattci, geneially speaking, is 
d mas*? of pebbles, oi salt, cqually,dis- 
tiibutcd The limtstone, which uses 
into the tlexatioiis m the ncnglibouihoud 
of Fc 77 an, ind in the Haroiish, is^t- 
toiding to Huuibolilt, of a foimaVon 
analvigous to that of the Jura in Dai- 
foiii itottasionally encloses granite, tab, 
and has dt The locks are coxeied oxer 
with pebbles, shingle, ami with moxing 
sand, xvhich the wind laisc^nclouds like 
to a fine fog The sand t)f the Lib}an 
clescit IS composed of traiispaient fiag- 
ments of quaitz, about the thud of i 
line 111 diamctci, xvith thfs the smfacc 
of the subjacent lock is equall} coxered 
oxer in d mannei analogous to that with 
which snow would be deposited 
Tlie eastern poition of this xast dcscit 
is much freer horn sand than the xvest- 
cin, It IS intoisccted by low locky 
shelves, denuded of sand, and quite 
haiicn, and it contains a gioat nuin- 
hcr of oases The westciii pait, on tlie 
coLitiaiy, is neaily destitute of the lat¬ 
ter, ami the few that uie met xvitii 
are \ery limited m extent The teriific 
hiinicLries, which about the peiiod of 
the equinoxes, annually sweep oxer this 
sandy ocean, being dnected fioni east 


to west, necessarily lay bare* the* eastern 
poition Hence aiises that great quan¬ 
tity of rolled pebbles, of naked rocks, 
and of denuded oasc^s, winch arc found 
in the SaWa, or eastern distilet, xvhile 
the moving sands of the western one, 
(the Sahet) advance gradually towaids 
the ocean, and aic foitiled on its shoics 
into sandy downs by the effect of the 
great lotatuiy moxcinent of the Atlantic 
Ocean 

Excellent springs, xxells, niaishes 
and lakes, are met with in the Saliaia, 
on the sides of the langes of roc ks, espe¬ 
cially in Winter but all these adxan- 
lagos disappeai in the Sahel, xxheie 
nature presents no xanely Rixcrs, 
spiingr, oases, welk, and saline lakes, 
arc* theic ru aily unknown Nothing is 
but luduiJti d loi k-sal^, ind moxnig 
sind watci is oiil\ tola nut with by 
digging to an cnoimous depth, cxcii 
xxheie tlu^ pioc ss is at all plat tit dilc , 
while the tew xvclls xvhich au^ dispt IscmI 
0 X 01 lliL iiitoiioi, aic so deep tliat the 
c 11 IXalls can dciixc no adv int.igc from 
them lo prexciit then being choked 
WMth sand, the wells which have hc'on 
succcssfull} established are walled louncl 
with bone s of c amels foi want of stones, 
and coxc'red oxci xvith skins the skill 
with xxdiich the conductors of cai ixaiis 
trace then xvay in these* monotonous soli¬ 
tudes to these wells xvlieu once known, 
IS adnmable 

The prexailing xvinds in the Libyan 
descil au* fiom the noilh and noi 1 f,i- 
casl, the consequence is that hills of 
sand die continually adxanciiig fiom 
those quailt is, at the usual late of ten 
01 twilxc fec-t, as has been estimated by 
the giadudl disappeaiance ot spiings 
and wells these winds only laise into 
the an the fane sand -—the pebbles and 
shingle leinainkare The niovingdoscit 
conseciueiitly cox ms with its sauds those 
spues which it has gaini*d, while the 
wind from the distnct of moxing sands 
conx erts it into a plain of gravel, pebbles, 
and shingle The portion designated 
as Sahel, thus foiming the advance 
guaid of the Sahara, in time becomes 
conxerted into the letter, but this pile- 
nomei^on is not general in Libya The 
piogrcssixe advance of the sand does 
not then leave behind it, as might be 
expected, xast naked plains, because the 
Mediterranean is ceaselessly tin owing 
up considerable niaNses ot sand on its 
shores, these the windsi sci/c* hold of, 
and carry toxx aids the iiitorioi of the cun- 
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tineiit this process may be detcc ted by 
the gradual disappearance of the palm- 
trees imdci the sand alon^ the coast 
The scd Ins c\en, in many placi s, 
enabled the Llb^an deceit to extend its 
domain at the expense of the valley of 
the Nile This encioachinent is espe¬ 
cially icmatkable near to the villajire of 
Warden, at the noithein extremity of 
the plain of Gi/eh A belief in this 
eniroachment of the sands is ^eneial 
amon^ the Arabs, who possess accuiate 
knowledire of all the phenomena ol the 
dc'sert The woll-kiioun colossal sphinx 
vvliuh is now half buried bytbesmd, 
appears to them a talisman, um ssaiitl) 
conjuiint? the stoiin of sand not to 
adv nice finthei CaMf>hi, \vho«nndt r- 
took to t'xoav itc I be hillodvs of sand 
accumuhted# at its base, disioveied 
many leinaikible objects vnIikIi tlu 
desert bad in; 4 uired 

The same effects fiom the sand arc 
peiccivible in Nubia, wbcieol the im 
melons sphinxes forming tlu avenue 
lcadin« to the piupvlaHini of the temple 
of Sibhoi, SIX alone no now visible all 
the otlicis, to^ethei vvilh the greater 
paitof this supeib temple, being ovei- 
whelmed by saml 

An aeeoiiiit of a leeent personal visit 
to the Sahaia is about to issue liom the 
Flench pi ess at Al^ieis M Baudom, 
d native of Piovenee, being at Algiers 
soon dftci the taking of the city by the 
French, was suipiised, as he was walk- 
uffe in the ciiMions, by a paity of Ai ibs 
of the Isseis tube, and lained off by 
them into then own territory, theie 
they nieumciscd and sold him to a 
Mahometan piiest A long seiics o( 
travels and singular adveiituies lollowtd 
this event, and with his mastei he 
reached the Sahaia During his )oui ney, 
he desciibes having seefi some wealthy 
cities and in^oiesting luins , among the 
latter he saw ins< iiptiori'*, whose ciu- 
laeters icsciiiblcd niithei the Gicek, 
noi Latin, noi Arabic alphabets Hav ing 
obtained his libeity bv the death of Ins 
j^aster, who fell a victim to the cholera, 
which raged to the veiy ccntio of Africa 
in 1835, he imm»diatcly piepaietl to 
rejoin his compatriots, and succeeded 
by avoiding the diiect routes The 
narratiic, by a competent pci&oii, of 
a journey made under such cncum- 
stances, would be extiemely valuable, 
as the paitof Afiica said ,to have been 
visited is scarcely known to Euro¬ 
peans 


Huttonlan Theoi y of Rain Con¬ 
ti ovei ted 

Till most plausible Theory of Ram 
cvci given to the woild, is that of Di 
Hutton Ho supposes twocuucnisol 
air of diffeienttompcratiiics, both ncaily 
>atuiated with vapoui, to be mingled 
togcthei, and thaj a precipitation of 
course takes place, in accoulanee with 
the known fact, that at their mean tem¬ 
per ituie all then vapoui cannot lx re¬ 
tained, .iiid theicfoH the suiplus will bo 
pKcipittUcd This thooiy is defective 
in two lespcds Fust, it dm s not show 
how two emu ntsot air could be mingled 
to my tonsideiable extent 'ind second. 
It does not show ]>v (ah iil.ition, that 
lain to any toiisidei ihle .iinoiint would 
he piodiK ( d, even it luge masse s of ui, 
i1 veiy ditteitnl Icmpciatiut s, should 
lx mingled togcthci, which it would bo 
(Msv to show ncvei (.ui h ippoii, espe¬ 
cially in the toind /one It may 1 inly 
he presumed tint no advocate of tlm 
Huttorian thc'oiy would suppose that 
more than five hiindied feet of a sir itura 
of cold dll could b( nimi^od with a 
stiatumof vvaiin an, live hundieel feet 
of pc ipendic ular height Nv)w it will 
he found by calculation, that if one of 
tht“>.c stiata is at bO", and the othci at 
40*,Kind both satuiated previous to their 
mixture, the whole amount of piccipita- 
tion, pi ov ided they took the* mean lem- 
pei^iuic of 50®, would be less than a 
giain and one half on each scpiaio inch 
of sill (ace But as the latent c alone 
evolved in the condensation ol the 
vapoiii, woiilcl not sufleu the mean lem- 
peiature of tin two sti ltd, when mixed, 
to he acquir'd, but some temperature 
above 50% Ihciefore a less quantity than 
that mentioiu‘d would be piccipitatcd 
Such a quantity, m most cases, would 
be enliic ly c vVp >iat( d in passing clown 
thiough the an below, and novel reach 
the cMi th 

It was Tirnnhoncd befoie, that 5 1 
inches of lain fell in Wilmington, on 
the 20th ol July, ISJl, in two and a 
half liouis, let us see wliothoi such a 
rain could be produced at all, on the 
Hultonian piinciples, making the most 
extravagant allowarut foi the c^uantity 
of air mingkxl, and also foi the differ¬ 
ence ol tcinpeidturc of the two stiata 

Let us suppose, then, that one-half 
of the fitraospherc at 80° F'ahr, should 
he mingled with the olhei half at zcio, 
over the region round Wilmington, and 
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that 5 1 inches of ram is'the lesult 
What will be the temperatuie of the 
xnmglerl mass aftei the rain^ The 
mean temperature is 40*^, which would 
be the temperature after the mixture, if 
no latent caloiic is gi\enout in the con¬ 
densation of lapoui But from the 
piinciples explained befo-e, it will be 
found, that as fnc iihIics oI lain is* 
of the wlioh aliAospherc in weight, 
iht latent caloiie friveii out in the um- 
densatioii of the ^apom, foiuiiiig this 
will be sullicnnt to heal the whole 
compound 09 7“, winch being adcied to 
the mean tcnipcratuic 40", will make 
the lompeiaturc of lh< air after the 
lain 99 7”. almost 20* liottei than the 
hottest half of the atmosphere befoie 
the mixture 

HiMiig found that the lluttoniau 
theory would not bear the test of calcu¬ 
lation, I umigiiied lliLie was but one 
othei possible mode of condensing \a- 
pour, and that was that the \apoui by its 
own ela^tuily in the lowei puls of the 
atmosphere, timist itself up into a cold 
stiatiiin abo\(, wliene\cr such a one 
OA Cl lapped the one below, and was thus 
condenstd into ram 

This h)pollusis, I thought, was alto- 
gither icasonable, from the great dis- 
to\ci> of Daltuii and Gay Lussac, that 
\apour in the atmospheie rests only on 
Aapoui, and thus foims an independent 
atino$.phei(, and is not support! d in tin 
hast degue by the air I imagined, 
then, that ^apour lould lush with great 
\clotity horn an whcie the dew-point 
was high, to air where the dew-point 
was low But when 1 dis(o\eied that 
some rams weie so great ik to be be}ond 
the power of this theory, (S5o, I began to 
suspect the In pothesis itself, which in- 
duied me to put it to the following trial 

I united two glass icloits* together by 
Iheir ULHks, then having coveied one 
with snow, I put ten chops of water into 
the other, and plated it in a ^essel of 
w ltd at the lemptuature of 130*, letling 
It reiuaui ui that situation seven hours, 
die teiupeiaturc of the room duiing the 
exptiiment bonig about 70°, not one 
(hop was distilled over in all that time 

I then took the retails apait, leaving 
open the neck of the one having the 
water in it, it has continued in die room, 
open now for thirty days, with a teinfie- 
ralure of /O^^iglit and day, and the 
dew-point m the room nevei as high as 
^0*’, the ten drops of watei being now 
only slightly dimimshed 


This refutes the hypothesis of lapid 
permeation of au by vapour, and, in¬ 
deed, proves that vapour, like heat, 
when it passes up to the uppei legions, 
must be earned by the air, and not 
thrust up by its own elasticity But to 
return from this digiession, if the 
Huttonian theory is unable to produce 
such a lain as that at Wilmington, 
what Will It do with the one vvhith 
oeeuired at Geneva, on the 25th of 
Ottobei, 1822, when it rained thirty 
mchfs in twcnty-foui hours, oi the one 
at .Joyeuse, on the 9th of October, 1827, 
when It rained thirty-one inches in 
twenty-two hours 

Or how will It account foi a storm of 
hailt,which fell in Oikney on the 24th 
ot July, 1818, in the aftei noon, nine 
Indies deep in less than nine minutes’ 

-Espv, liankhn Journal, Auyust, 

183fi 

Retent Meeting of German Natu- 
1 afisU, ^ c 

Thi annual meeting ot the natuinlists 
and intdieal men of Germany, toni- 
menecd at Jena, in the Duchy of Saxe- 
Weimar, on the 2()tli ult, and termi¬ 
nated on the 26th, Dr Kiesci, President 
The numbei of members was laige 
Fiom countries foreign to Geirnany, 
there were more from Gieat Biitam 
than any other Fiance did not appear 
to have had one Among the Biitish 
visiteis, were Professois Daubeny (Ox- 
foid,) (distinguished so recently for tlie 
efloctivc discharge of his duties as one 
ot the secrclanes of the British A&so- 
ciition at Bristol,)—Graham (Glasgow,) 
and—Kaiic (Dublin ) The Grand Duke 
of Saxc-Wtimar and his court were 
picsent, and paid the most marked 
respect to the objects and membeis of 
the Assoc latioti The Duke of Saxe- 
Altenbuig founded a picmium in Na- 
tui J.I Philosophy, loi the students of the 
Univeisity of Jena, as a token of the 
intciest he felt in the Assocurtion The 
meeting foi 1837 is to be held at 
Prague It was statea that the numhe'' 
of mcmbeis at Bonn, in 1835, was 
about five hundred t 

Fteiburg Suspension Bridge 

When the details of the constmction 
ot this extraordinary attempt, to sur- 

• Edinburgh Tranmctiom, 182J 

•f* PouiiLET EUmem de Phgstfjttf, II 
75f» 
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)ass in span*, c\ei) other biuljyo which 
lad preceded it, weie examined in Eng 
and, considerable doubts weie enter¬ 
tained, as to the soundness of the prin¬ 
ciples which had diiected some parts 
of the arrangements particular!) in that 
where the engineer had made an angle 
in the diiettion of the land chains, and 
thus deposited a part ot the pull upon the 
rock, &c, where the angle takes place, 
instead of cailying the whole pull along 
one continued line, to the point of 
attachment at the extremities of the 
chains, as in Meiiai-Stiait Budge 

Fium this, or fiom othci, caiisi hd\e 
arisen, wc regiet to say, some appeal- 
aiucs ot insLCuniy, and early in tins 
year the luthoiities of Fieibui^ tcni- 
poiaiily prohibited the transport ol 
heavy loads along it We shall rtioite 
to hear that uiis injunction is removed 

JVantfm Destruction annually of a 
Million Chatdi om oj Coal 

As there is no reproduction of Coal in 
this (ountiy, since no natural causes au 
now 111 opeiation to foim othei beds of 
It, whilst, owing to the icgular incicasc 
of our population, and the new pui poses 
to which the steam-engine is lontinu- 
ally applied, its consumption is advanc¬ 
ing at a rapidly accelerating rate , it is 
of most portentous iiitciest to a nation, 
that has so large a poition of its inhabit¬ 
ants dependent for existcnci on ma- 
cliniery, kept in action only by the use 
of coal, to economize this piecious fuel 
I cannot, therefore, conclude this intc- 
lesting subject without making some 
rcmaiks upon a practice which can only 
be viewed in the light of a national 
calamity, demanding the attention of 
the legislature 

Wo have, duiing many years, wit¬ 
nessed tlic (hsgraceful and almost incre¬ 
dible fact, that more than a miifion 
chaldions per annum, being neaily one- 
third part of the best coals produced by 
the mines near Newcastle, have been 
condemned to wanton waste, on a fieiy 
heap perpetually blazing neai the mouth 
of almost every doal-pit m that dis¬ 
trict * 

This destruction originated mainly in 

• The interval between the suspending 
piers of the Freiburg Bndge is about H70 
English ftet, and its char span .ibout fMifi 
Ic^et Tlu. Mcnai-Strait Biidgt (siiuc as 
its s}i in) IS 522 feet 


certain legislative enactments, piovid- 
ing that Coal in London should he sold, 
and the duty upon it be laled, by 
measure^ and not by weight The 
smaller coal is biokeii, the groalei the 
space it nils, it became, there foie, the 
I interest of cvei> dealei in Coal, to buy 
it of as largOBd si/e, and to sell it of .is 
I small a siye as he was able This com 
polled the piopi lotdrs ot the Coal-mines 
I to send the laige Coal only to maikot, 
and to consign the small Coal to de- 
I struction 

In the year 1810, the attention of 
Pi'llliament v\as (ailed to these evils, 
and puisuant to the Rcpoit ot a Com¬ 
mittee, the duty on Coal was repealed, 
and Coal diicctcd to he sold by wuqht 
instead ol mi asm e Tlie effoct of this 
change has bet n, that a considerable 
quantity ot C’oil is now shqipcd tor the 
London niiiKet, in the stale in whidi it 
(omes fiom the pit, that aftei landing 
the caigo, the small coal is separated by 
St leening fiom the lest, and answers as 
fuel foi vaiious oidinaiy purposes, as 
well as rniK li ol the Coal winch was 
sold in London befoie the alteiation of 
the law 

The dcstiuctioii of Coals cii llie fiery 
heaps near Newcistle, although di¬ 
minished, still goes on, however, to a 
liigjitlul cxUmt, that ought not to be 
pcirnitted, since tlu inevitable conse- 
(jin ncc ot tins pi at tice, if allowed to 
continue, must be, in no long space of 
time, to consume all the beds nearest to 
the surfat e, and readiest of access to the 
coast, and thus enhance the price of 
Coal in those paits of England which 
depend upon^ the Coal-field of New¬ 
castle for their supply, and finally to 
exhaust this Coal-field, at a period, 
neaicr by at least onc-third, than that to 
which it would last, if wisely econn- 
mi^ed (Setf Ut port of the Select Com¬ 
mittee of the House of Commons, on the 
state of the CoalTiade, 1830, page 242, 
and Bakewell s Introduction to Geology, 
I83ll pages 181 and 543 

Wc are fully aware ot the impolit y of 
needless legislative interference, but a 
broad line has ben drawn by nature be¬ 
tween commodities annually or peiiodi- 
cally repioduced by the soil on its sur¬ 
face, and that subtcriancan treasure, 
and '•ustaining foundation of Industry, 
which IS laid by NatlSSe in strata of 
inincial Coal, whose amount is limited, 

! and which, when once exhausted, is 
I gone for evei As the Law most justh 
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interPeics to present th( wanton de¬ 
struction of hie and pi opi it}, It should 
^com also to be its duty lo pics cut all 
needless waste of tninei il luil, since 
the exhaustion of this liul Mould iiic- 
coveial)l> piiul}/( the indusii) ot mil¬ 
lions Tho tenant of tlie sod in ly nej;- 
lect, 01 cultnatc his land-y and di;sposc 
ot his pioduie as capine or inteicsf 
may dutalt iho si, tire ol his tields is 
not ( oiisiimed, but u in iins snsrejitible 
of tiilaj'e liy his surtissoi had ht the 
phjsual powei to .innihdale the Land, 
ind thticd)} inthft an iricrncdiahle m- 
jiir} upon pusterit\, the legislature 
would lustl} inteifcre to pie\ent such 
dcstiuction ot the tutuie lesouuea of 
the nat ion 

This highly-favoured country has been 
eniKhcd with niiiieial ticiisures in hei 
stiata of Coal, uicompai.thh more pic- 
cious th.in mines ot siUci oi ot gold 
Fioin these sustaining sourics ot in- 
dustiv and wealth ht us help ourachts 
ahund intly, ind liboi illy enjoy these 
puiious gifts ot the Cl cal or but ht us 
not abuse thorn, oi by wilful neglect ind 
wanton waste, destioy the foundations 
oi the indiistiy ot tutuie geiieiations 

Might pot an easy icmidy loi this 
o\il bt found 111 a hgislaLivt cniutincnt, 
that ill Coals irom the poits ot Noith- 
umbeilaud and Duiham, should be 
shipped in the state inwliirh they (bine 
liom the pit, and foibidding by high 
pen lit u s tho scncning of ,in\ sca-hoinc 
Coals btloic Ihcv IcaielhL ])oil at which 
they aic enihaikcd A l,iw ot this kind 
would at oiuc tciniinah that ruinous 
competitioniimongthei od-ownc ism huh 
has uiged them to mo w»Ji each otlwr 
in the wastitul dcstimtion ol small 
Coal, in oidei to iiicioase the piofils ot 
the coal nuichants and giatity the pie- 
fcKiui for huge Coals on the pait of 
1 icli consuineis and would also attoid 
the public a supply of Coals of ciery 
piue and ({ualitv, wliuli the use ot the 
sciteii would cudble him to accommo¬ 
date to tlie demands ol the Mirious 
classes of the community 

A tuithei considc'iatiou of national 
policy should prompt us to considci how 
far the duty ot suppoiting comiiienml 
imerests, and of hushanduig the ic- 


souices of posteiity shiiuld pcirnit us to 
allow any extensile e\poitatioii of Coal 
fiorn a clenscly-peopled manufai turmg 
countiy like our own, a Luge piopoi- 
tioii ol whose piesent wealth is toimdcd 
on muhmciy which can he kept in 
ac turn only by the produc c ol om native 
Coal-mines, and whose piospeiity can 
nciei surine the peiiod ot then ex¬ 
haustion — BiJCKL4Ni)S B) idgewatcr 
Tt eatise 

CkiJcal Enor i/i the American 
Patenh-Law 

In dll the copies of the 4ineiicaii Pa- 
tents-Law passed in .Julv last, whu h 
ha\c reached this counti\, thoie is a 
discrej^incy as to the cost ot tlic patent 
Sect 9 states that thirty dollais must 
he paid on an apphe ation a ])at6nt, 
sect 18 st lies that forty dollars must he 
jiiiid oil ail appluaiioii toi an extension 
ol the leim ol a patent, “as tn ttu 
case of an oriyinal application for a 
patent Wi liiid it the same in the 
copy of the law printed in thi inkliii 
Jointidl, published at Philadelphia iii 
Scptembei This has led to an erroi 
in Art (a) and 5 of the Tail ft ot Fees 
published p 2'>2 of this Volume Upon 
inciuiiy, we are assured that to be cor- 
lect they should stand thus — 


2 Applu ntioii for I’litcnt— ■ 

(a) It l)> 1 ( ili/t n ur ()V iii 
All* n i( siiIl lit of 1 \i. ir 
hmii^ mull o itli of mi m 

Dolh 

£ r d 

t iilion to bi i-oniL ( tti/i n 

10 

(. Tf 

5 I vUiisiuu ut Joim 

JO 

0 15 

Patent-Lau' Gi tei anco 

No 

VIII 


TH^ pcualiics mfluted on the iiwentive 
genius ot Biitam duiuig the piesent 
year, up to the 2 >th ult, in the shape of 
go\ci lime lit stamps and lees on patents, 
amount to moic than 

N B This sum has b*.eii paid in 
ready money, on taking the fiist steps, 
and as many of the iiuenters are poor 
men, (opeiatives,) and a gicat many 
othcisol them persons to wdiom it would 
be ^cly iiuorivcmeiil to pay at leasi, 
£100 clown, they ha\e been obliged to go 
into debt, oi moitgagc oi dispose of their 
inventions, cilhti wholly or in pait, &c 



NEW PATENTS 1836 


N H — lilt first Dill anmxi 1 to oich Piteiit w th il on ivlnth it wis st ili il iml {rriiitctl tin semntl 

thil on ui bolori whichtlK Spiriluntioii must lit deluprnl ind inrollid-1 lie nlibrL\intioii i <>r 

(oiitn lint Iho init iiticm Set is n Lominiiiiiiutiun liom u luiiiniit r rc^idinf; nbrou) 


ShPTiiMntR cont 

210 Moses Pcmu >, Lmtolii’sinii, Mirhla , 

Oi nt , tor nilproYi im Ills 111 iiicliorsaiiLl iii 
fru tioii-i o1l( IS, to i iLilituti tiu lowirin^ 
and rusiiifi; incliois, ind loi othir piiiposis 
Sept ir»—Mnuh ir> For Comm 

220 Win I AM PiiiNCiJK Grkkv, Fal- 

moutli, Cotmc , Luiit R ^ , for imprt»\(- 
mtiiis on ( nppln ibU to ships 'ind 

otlnr purposes, and lor tontri\niMLH to re¬ 
duce lit iiitial labour at e ipstaus Used at 
mines Sept 28 —March 28 

221 Tniiv IsvAe 11 WVKINS, Chase Cot¬ 
tage, II niipsti id-Ro id, Middi , Chvil-en- 
pmer, foi an iniproAtinnit in the bio wind¬ 
pipe ol 111 ist-lurn iiis ind foidi s Sipt 28 
—Mireli 28 Foi Comm 

222 G^oll(T^ CiiANL, !iruisicdvw}ii Iron¬ 
works, Sw iiisf i, lion Misfir, lor in iiii- 
pro\inuiit 111 till Ilian lit u tun ut lion 
Sipt 28—March 28 

221 WiiiiwiNf 11 f Ci ia, Wist Brom- 
wiili, Stafi , M iinii u till Hid CMiimist, tor 
improvcniints in the maiiiif ii tun of sul- 
pliaii ol soda Sept 28—M lu h 28 

221 Ri< H \ui> Pf iiisos, St (iili s, On fold, 
Old mist, impiovi nil iits in drids, or 
appn itus foi rctirdiiid carriigib Sipt 
28 —Minli 28 

Toi IL, SpptkmjjiiR 21 

OciOHUl 

225 Tohn Lfdv vud Phti i ips, Mi lUsh un, 
Wilts , Cloth Maiiiif ictiin r , tor an im¬ 
prove iiiciit 111 the niiuufacture of woollin 
cloths Oct 4 —De'c 4 

22b Jamps Whiie, Lambeth, Suny, 
Eiiduieir, lor improviiiiciita on railw i\s 
Oct 4 — Vpnl 4 

227 ChA Rjfffcs WiLi I \M Stone, run hie } , 
Mtddr y Mcihame, lor improMinentH in 
Inrness, loi \V(‘i\md purpose s, and m tiic 
apparatiLS lor mikiiid the sum Oet 4 - 
April 4 /•or Comm • 

• 228 IIknr\ Monev, Wal- j 

worth, Sumy, D M , for iiiipro\e iiieiits in 
the manufactuniid of fuel Oe t 4 —April i 

229 Savuei Tonkin Jones, M incfltblcr, • 
Z,«7ir , Me reliant, lor miprovemt rits in the i 
tunniiid ot liielcs and skins Oct 0—“A]ir b , 

210 Mixes Berry, Chance-Lain, ' 
Mtddjp, Mccliaiiital Draftsman, lor im¬ 
provements in macliincrv, or apparatus | 


I for manufacturiiid metal screws Oct b 
i —Apiil b • 

' 211 John Sh \iip, Dimdci, Foijnr, NT B , 

riiv Spiimir tor niaelnnirv lor eoii- 
\ertiiid ropis ilito tow, aiiel inijirovcnie nts 
jin Iliachiiury for pnpiriiid litni]) or fla\ 
feir spiiiniiid, part ot which improve me iiis 
€iie ippheihli to the pre pariiid ot e ottoii, 
w<K)l, ind Kilk, for H[iiiiiiiiid Oct 8 — 

' April 8 

212 llhNiiv SioTi, Jun , and Roiieri 
1 Stmiifn Ointii, Ilittirs, Edinhxnqh, for 
nnproM me iits in the iiinnut le inic oi hats, 
e ips, and hoiine ts, Oet II —Apr 1 I For 
Comm 

I 2 H PiiEni-Hii K G VIHNPR, Biriimidham, 

. Biass-fomiele r, loi impioienie tits 

' ijiplieahle p) the iliawmg oi wiiielind uji eit 
window and either loller-hlinds, eir iiuijis 
I Oct 1 I -April I I 

' 214 loiiN III- MMiNe , FdwniUSt , 1*011- 

maii-Siir , Middj , Gent , loi iinpioie- 
iiK nts in (he in iiiutuetiiu of white-le id 
' 0( t IJ - April Id • 

215 Thom \h Li i \v\t in., Live rpoeil, 
/jfnu , M iiiiii letuiiiid ('he mist , for im- 
, provpiieiits 111 the construe tie 111 of ippintus 
used in the dicoiiipoHitioii ol eommoii salt, 
uul in till me tlioel of woikind or using the 
same Oet II —April 1 1 
I 2JC John Rittiiven, Fdtnhuryh, for mi- 
piovemeiits in the formation of mis or 
rods tor making railways, and m tluMm- 
thod of fixing or joining them Oct LI 
—April II ^ 

2*7 Chart Es Pifhre Devattx, Fe n- 
cliurcli-st, Lorid , Me reliant, lor an ini- 
I proved apparatus for pre venting the explo¬ 
sion ot boilers or generators of steam 
Oet II—Ajiril 1 I for Comm 
2Ifl John Toset i Cmiiifs Sheriijav, 
IVckliam, Suiry, Che mist, for improve, 
nit nts m tin w \e ral jiroe e sse s of saee li u mo, 
Aiiious, lud acetous ft rme iit itiori Oet 
20 -Ajiril 20 

2d0 Wiiiiaai Blunt ks Auams, Ilnek- 
iioek-Cresei nt, CJamde n-I’owii, Middi , 
Coaeli-M iker, foretrtiin inipreive rnents in 
wlu el-earn ige s Oet 20—April 20 

240 Chk/siopheii NititFis, Guildford- 
st , Lambeth, Surry, M iimfie tun r of Ca- 
oiite lioue, for improveiiie nts m preparing 
uid manuf w tuTmg eaoute hour, applicable 
to vinous usi lul purposiHs Oct 24 — 
April 24 For Comm %n part 
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DR BUCKLAND’S liRIDGWATER TREATISE 

Geo/ogtj and Mineratogi/ ton’Sidned with leferuue to Natural Thcotasy. 
By Willi \m Bucklvnh I) 1) 2 voK f{\o 


Thl BniDaLWAiER TurAXisrs may be rojjfaidcil as pun king .in opotli m 
our literature the agreeable and attractive m«inner m mIikIi tlie most 
exalted subject winch can occupy the mmd of man—the kno>\ledge ot 
the Creator and his attributes—has been inculcated in these uork**, 
having been productive of as much pleasure eombinefl with instruction as 
peihaps any c'qual number of volumes ever published If, therefore, Dr, 
Butkland's work had only constituted the concluding one of the seii(‘s it 
\iould have excited great intei cst, but other <irf uni stances have concurred 
to attach peculiar impoitance to lus contiibution, and these tireunistaiices 
must be borne, in mind to enaltle us to appreciate the difficulties uhich 
the author h.id to contend with, and the degree of success with which lie 
may be cousicleied to have overcome them 

The publication of the Rehejutx Diluviance^ has caused Dr Buckland 
to be looked upon as the champion of that party which views with 
jealousy and suspicion those discoveries made byigeologists as to the past 
history of oui globe, wbifli appear at vaiiance with tlie Mosaic account 
of the Creation Most of oui readeis may recollect the tnuniph with 
w Inch that w oik was received as .i iefutatioii of thcM" deductions Scientific 
men, who liad simply, m good faith, pioniulgatcd the losults of, their 
investigations had been .vcous< d of inluhlitj, .iiid, in the blind zeal to 
expose them, the eliaiity wliuh ought to have attiibutod their supposed 
enors to defc‘<ti\<* judgmem, rather than to sinister intentions, and the 
eoinmon sense ivhicli should have suggested that it was another, and 
equally .lutHentic revelation of Divine powert, which th(*y were attempt¬ 
ing ^o intirpict, were alike forgotten 

We fear it was as much this party feeling tis Dr Pmikland's acknow^- 
ledged qualifications for the task, that caused him to he s<*lect(‘d to WTite 
the tieatise on Geology for the Biidgewatcr seri<*s, Ejnd the result of his 
labours was, naturally, expected with anxiety by two classes of readers. 
The religious alarmists hoped that they would produce an explanation of 
the facts recently ascertained as to the early state of our planet, which 
would be m accordanteVith their views, for the scrupulous adherence 
to the i)ures1;dBpint of inductive philosophy, which has characterized the 
prosecution of this branch of science, during the last twenty years, h.is 
given an authority to the deductions promulgated by its cultivators, that 
cannot he shaken by mere declamatory arguments 
# On the other hand, those who had received these deductions as 
phjsical truths, without reference to their bearings on a subject with 
which they had properly no connexion, were curious to ascertain how 
far Dr Buckland would feel himself obliged to modify his opinions, in 
consequence of the facts brought to light since the publication of his 


* RehquuB Diluvtancs^ or Obser>'atioiis on 
the Organic Remaius contained in Caves, 
Fissures, and Diluvial Gravel and on 
other Geological Phenomena, attesting the 
VoL II Z 


Action of nn Universal Deluge —4to, 
1823 

-f- The book of God’s works” as Lord 
Bacon styles Nature 
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former work Tlioy knew tluit (veii in tlio Ittiiquiu l)ihtvtan(t, tliougli 
the truth h.ul bee n tokl, it A\a#not the TvhoJc truth, enough had been 
stated to fuinish tiigumfnt's to those who, unable or unwilling to excimine 
for themsdves, weie desirous of dtnying opinions lepugnant to their 
feelings, but the suppressed evideiifc Aias .is f.ital to these arguments us 
that brought foi ward^ appeared favourable to them, and the tune was now 
arrived, wlicn th.it evidence was too geneially known and admitted by 
foinpeti lit judges, not to be openly allowed by all * 

ft uill b(, tht‘reforc, ackuowlidgf d that Dr Jluckl.iiid had a diificult 
and a ddn.ite task‘to execute in bi:j picsent work llis cliai alter as a 
scRiitifie man ref{Uired from him a full exposition of those geological f.icts 
which liad b( en authenticated, .and of the eontlusioiis which followed from 
them, wli(‘tlici they wore in aitordaiici oi not, with the doctiinis he had 
pn*viously advoeated, w hile the iinfoi tunate assoi lation bi Iw c cn flic truths 
of a physical seieiiee and those of a indi.il revelation, whiih ho had so 
(‘ssi ntially assisted in establishing, compolk d him again to i nter into a dis¬ 
cussion, aliki mpirious to true religion and to sound knowh tlge Having 
considered the subject in its thcolognal hcanng in another place, we shall 
no luither allude to this discussion than to point out how Di Ihukl.ind 
in his presMil woik has <ir<d, in oui opinion, by again mixiiig uji two 

* Wc muHt n f« r, ptmriill}, on this fiuli- I ind Ijih ncknowh iljrorl tint siibw quont 
jOit, totlic article on Geolo^jy in our last distovt ru s lia\e iiivalidalcdtliL justiusH of 
numlnr, ntvLithiUsH \\( will hen hiutl> his couclusionis didutcd fiom orginic rt- 
recajutulnU the i\idiiKi hy whuh the as- ni iiiis, but lit h la not, that wc know of, 
Bi rtion in th< text ih aup])ortt d txpow d the other w« ak jiointb m hm arpu- 

Dr limklnnd’s oh|nt, m his formi r iik nfs, whit h it did not n quire any addi- 
work, M IS to show, “ th it the j^oiu lal dis- ‘ tioii il latta to maki c\id( iit 
pLrsion of j^ravel and loiini o^cr kills and Tlioii|j;li there ^vaR physical evidence of 
< h \ati d plains as well is valh \s, was tlu ' tin violint < ftects of watt r o\or the iihoh 
eftt tt of an universal and truiHit nt do-' knmtm siirfaee ol tlie earthly a« tar as it 
luge,” that the gLiural lorm of vaikys, hadbeentxamined,yttthci’cwvs,notoul>, 
tlinr mutual conm \ion and raiiiiht ations, none that it hatl actnl simuUautouslp^ ven 
could only be neeounti d for on tins suppo- at any two adjoining localities, but the veri 
aition, that the t \ideiin. dciivcnl from the eircumslaiicc tliat the traces were those of 
raccsot animals dt htioycd lit the period, inohni tiirrcnts, cxeavatiiig valleys, de- 
md the tr-uhtion tlirou^liuut all uitions of positing gravel, lioiildtrs, &t , on hill-sidis 
such aeatntlysin, \vt re coll itt ral prools of and tops, was a direct proof that the water 
it, iuid that the event had o(LtillriMl about had Twt acted universally and siniulta- 
bOOO Mars ago Therefore i\\kVA effects neously 11 we suppose a mountain lake to 
were the result ol the Nonchiaii deduge ^ burst its harnei, or a subterranean inovc- 

“ In till full loiihdcqrc that these diih- inent to cle>&te a large extent of the bed 
f ultics will at h'ngth be remoied, by the of the ocean, the by draulic action of tlu 
further extension of physical observations, Mater so displaced might produce such 
w(» iiuiy for the present n st satisfied with effects as those mentioned But no laws 
the argument that numherhss phenomelia with whuh wo arc ocquoiutc^d could cause 
have been airt \d\ iiHcertained, which, with- currents, adec|iiatc to that purpose, m an 
out the admission of an universal deluge, it ocean gradually elevated above the summits 
seems not easy, nav, uttei1\ impossihh to of tlu highest mountains, and Dr BiAk- 
(xploin ” {iiehq Dit) “ And by afford- land must have been aware that, except by 

mg the strongest evidence of an universal thejinmediate will bf a Divine Power, sus- 
deiuge leads us to hope that it will no pending nt his pleasure tjio otherwise 
longer lie asserted, ns it lias been by high immutable laws of nature, no uiiivers.al 
authority, that geology supplies no prooN deluge ever could have oecuired on the 
of m event, in the reality of which the earth The attempt, therefore, to c^tab- 
tnith of the Monaic records is so mateniallv lisli the truth of a miracle by human tosl- 
involved ” (Dedication to tlu Bishop oi honw>i was in this, ns in every other case, 
Durham ) tib iinphilosopliieal as it was fruitless 

Our re adi rs are aware that Dr Buck- ' 

/ 
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such iiicongiuous matters The object of the Bridgewatei treatises, 
according to then founder's intention, ^Khs/o i/luAfrafc the powrt^ wtscioni^ 
a?id goodness of God^ mam felled ?// i/te iteahon, in sIioi*t, both ai i oi ding 
to the ^\ords as as tiu sj mt of tJic bequest, they ueie intembd to 
form a body of Natural 77i(oIo^t/^ lu wIirIi the aiguiiKUts adduced hy 
Pdley and otheis should be elaboialed, extended, ancl corrected, arcoiding 
to the improved state of oui knowledge of tlic iii.iferial uiuvinse It A\as 
by strntl}" adhering to tins ])lan, and by sedulously avoiding rchreiuc to 
Jlcwelation, that l)i J3ucklaud s colleagues, Avith «i single cxcojition, sue 
ccedi d 111 producing a senes ol AAoiks equally instmctive and beneficial , 
tins path was open to that gentlein.in, tind tlie example of Mi Kiiby 
should ha\e A\anicd him ot the niischul lh.it must ate me Irom deviating 
from it, but the aiithcu of the Ihhqtna. Diluvtana^ fctteicd by the load 
of Ins proMoiis reputation, appeals to have been iim\illing cmtiuly to 
suiicndei a position b} the d#leiice of aaIiuIi it A\as ac*cj[Uiii‘d, and has 
consequently missed the oppoitunity of establishing a moic permanent 
and inoie desirable cdibiit’y, by becoming the author ot a Avoik Avhich 
should be equally cb.uacteiizcd by sound knowledge, plnlosopbical 
reasoning, and by its freedom from polemic.d disquisitions. 

Ever since the futility of all attc mpts to epnstruet a “ thi‘ory of the 
earth,” in the present stfitc of our knoAiledge, was distinctly recognised, 
it has been the proud boast of the cultivatois of geology (hat tliey sedu¬ 
lously avoided all speculative hypotheses, and confined theiiisehes to the 
accumulation of fxiets, it is the stiict adheuem e, hy the leading geologists 
of our times, to this pic (c pt, th it his laisod the sikjkc to its picscuil 
pre-cmiJieriee, and has m.iclc (he study of it attiactne to a\c J1 disiipbncd 
minds 

The fust promincmt dc feet that strikes us in the outset in l)i Buck- 
land's hook, is occasioncMl hy the disregard of this mh*, having com- 
meneed with a disquisition on the vcrhal intcipu tation of the Mosaic 
cosmogony ,,111 d having endcavourcxl to pio\e that there is no discrepancy 
between that record of cication and the ic suits of oui observations on the 
successive conditions of the c nth, I)i Buckland, could hiaidly avoid 
ontonng into an ac’couiit of the first emergence ot the globe fiom a 
chaotic state, and by so doing, he has, m some nieisuie, hlighted the 
nponing fruits of the more philosophic .al mode of juoc'eecling, of Ins 
cotcmpoi.uics • 

But failure accompanies this as well as c vc^ry otlmr .ittempt to suh- 
stantiate rcAealed tiuth hy the collateral aid of finite intcjligcnce Dr 
Buckland’s cosmogoniy has not the slightc'st connexion aaUIi th.it of 
Moses, and is ohsouie and uiniitclligibhs although the deductions of 
jjfiysical astronomy render it liiglily probable, th.it our globe may have, at 
one time, been iii a semi-fluid bt.ito, yet no knowledge we at present 
possess can enable us to friunCj with anything .ipjirocuhing consistency, 
an account of its transition from .i level, uniform, sphcioidil surfice, 
ac<|Uired hy rotation, to its present irrcgiil.irity, both in elciisity and level 
This subjec t has been touched on by a coteinporary geologist oi the first 
rank, and aac gladly a\.iil ourselves of Ins Avords 

It IS difhcult foi a speculator to believe, that Geology may heeome 
a very impoitant branch of natural sue nee, though it should A\holl\ <Us- 
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cl iim tlie investigation of problems toncermng the creation or coiiceii- 
tiation of the ni.ittti ot the globe, or the osUblisliment of the laws of the 
uimersc To know the suci(ssi\c cliaiiges wluth the globe has under¬ 
gone, and thus to trace a retrospective outline of its successive conditions, 
IS actually attempted by geology, but the very processes employed in this 
eiiteipris<» are founded on the rfcogmtioii ot the existing laws of nature, 
and altogetlier oxelucTe the popuhir notion of a chaos, and the phi- 
losopliical hypothesis of a solid globe, coiulensing from an atmospheiic 

C XpiUJSlOIl ” 

‘ Undoubtedly the progress ot legitimate geology teaches us that the 
same* Ians of natuie have operated em tins globe under very diderent 
cueuinstances, as to tmnperature, relation ot land and sea, animal and 
V(g(t.iblc life, ariel m.iny otliei tilings, and it is become a pi ope i proldcni 
toi g( ology to discover these < ireumstaiices lii Ibis point of view, the 
reflections of Leibnitz anel tin* matlieinati^ »il laliours of La Ulaec anel the 
astronomeis, beeomc ot guMt value, since they liclp to fix conspicuous 
landmaiks for the giiidancf of the suivcyens in tins large he*! I ot science, 
but let no e>ne delude liimscH with the notion of diseovcnng by geological 
pi Of esses the emergence ot the baimoinonsly-adjustcd ten aqueous globe 
from 4i foiiin*! state of eb.ios It is eeitainlynot a phileibophual, and 
surely f,innn( be thought a religiems notion, that man sb.ill evfi discoie t, 
among the i\e»iks of (lod, the trae e s ot .i penod iihen liis diMiie attiibute s 
weu fust anakoned to re*seiie his eieition from anarchy fle'ology takes 
for grante el the cvistcnce and collettion ot the matter of the globe, with its 
supe inataiit oeeaii .inel its e iivtlopmg atmosphere Exe'cpt m the degice 
of intlueuKe wdiieli tiieumstaiues permit them to extit, it takes toi 
gninlfd tlie unitoiniity of aeUeni of .ill material causers The* investi¬ 
gation of iTuratlos never ^an be admitted into natural scunee” (Professoi 
Phillips, y/;/ (uede^gy, Ejicyt^top Metropol) 

Aceoidingly we ie*garel Dr llucklamfs account of the original stitc of 
the* glolie, and of the solidihcation of its surface by radiatieni, oxielatfon, 
&e , bric'f and gtiicial .is it is, as positively mischievous lu an elenieiitary 
woik, intended fin ^iiistiuc t.on to persons not conversant with philo¬ 
sophical reasoning, he cause it tends to give them erroneous notions as to 
the propel objects and limits of fJie science 

Dr Dutkland h.as obviously aimed at making his w^ork popularly 
attiactive*, but ho Las clone so .it the exptnso of m iking it beneficial No 
one totally Ignorant *of geology could acquire any connected cutline ot 
information on the subject, from his volumes alone Wc think he judged 
lightly, in omitting puiely mineralogieal details, and m referring his 
readers to evtliei works foi that infoimtition, hut, by altogether passing 
over the iiivestig.itioii ot the modes in which existing agencies arc cease¬ 
lessly engaged in removing and renewing the inequalities of the eartli's 
surf.ice, in transpoitmg to the ocean, by means of i-uiming water, the 
materials tor new strata, analogous in their characters to those which now 
constitute the stratified crust of the globe, and by avoiding discussion on 
the probable action of subterranean forces in modifying these and former 
deposits,—he has voluntarily renounced a fertile source of interest and 
instiuetion, no wise inferior to that which he has explored It is true, 
that accounts ot the discoveries ot pie-existiiig oiganized beings,differing 
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m form from tliobo no\^ inhabiting tlip glob(», .imf of the suns of nnluo-- 
tions ])y which anatomists aie enabled to lead the history of an evtnut 
species in a small portion of its lelics, may appear nioie laptn iting than 
dr^ details of nieic chemical and methamcal lu tions eeaseh*ssly modifving 
the surface of our planet But the tno classes of phononiena aie too 
Ultimately ionneeted with its histoiy, to allow of the one hi mg coriictly 
treated independently of the other, and «in author of Dr Buckhuid’s rank 
and authority sliould ratliei have directed his readers lA the light p*itli 
to knowledge, than lia\i humoured an idle taste foi ^\hat was espeuallv 
imusmg The existence of this taste being stioiig#st in least cultnatid 
minds, it becomes the impciative duty of a teacher to control it by strict 
mental discipline , unlortimatily the nccessityloi making the acijuisition 
of knowledge jdeasing, indiici s a constant violation of (his lulc, and 
popular works on scientific subjects are too ofti n calculated to convey 
erroneous notions on the piecwe limits bedw'^ec ri what is really ascertained 
as fact, «md vvlnit is the result of speculative induction AVoiks on geo- 
logy lie pc c tharl^ hahlc to this defect, fioin the natuie and vani ty ol the 
subjects thiy liiat of, and jit no sc mice has rc dly kss iioi d fui such 
extunsic aul, the number and singulaiity of the facts wdiich it develops 
aic quite sufhucrit to imite a study of them by any one capable of appre¬ 
ciating the beauty of an extensive and connectid chain of evidence, dili¬ 
gently accumnlatcd uici cautiously exannned 

If it be alleged that the piiinaiy purport of the publication was to 
teach natural theology, and not the histoiy of the cMitli, and tlieiefore, 
that portion of the latki was most dwelt on winch larmshid the gicatcst 
Tiiimhcr of aiguments hi ii nig on the pi incipal object —we reply, th it tin* 
value of any aigiiiiniit .uhluced fioui a phjsical science must ihpiiid on 
the readers convii tion ol the authenticity ol the fai ts on whit h it is based, 
and 1)1 tin soundness md consecuitivemcfes of (he iliducUons made fiom 
them, to eiiahlt a leadc i, c onsequently, to juclgi lor himst If, In ouglil to 
have a complete gcneural outline at least ol the siicino laid hcfoic* hnu, 
tins plan having been successfully adopted by Messrs AVliewell, Kidd, 
Drs Itoget and Ihout, Dr Buckland might h.ive foljovvid suili exainph s 
without ill logation, and with more ]»rohability of iiiakmg Ins woik 
efficient This mode of proceeding is the moie luiessaiy in the present 
ca&c^, because most poisons arecajialde of following the train of re.isoiiing 
by which the principal toiiclnsioris in geology are ai rived at, supposing tin' 
facts to he authcntir, and these the gcnitial n aifi r must take on tin 
authority of Ins author, vvhatevc'r the suhjiit may be he is studying 

Nor are the evideuces of design and adaptation in the details of the 
organic creation, more convincing proofs of the existence of an c tcmal, 
intelligent, and omnipotent First Cause, than is the constinoyof tin Jaws 
l?y which inorganic matter is governed The dc due tions of geology, as 
we have seen, are based on the assumption of this constancy, and 
astronomy has established the ‘fact regarding the all-pervading laws of 

* When a variety of examples only selves Dr BuLklmd has rej»catc d tho 
csoni ur to the establishment of the accural y conclusion, that dcsipn is to hi inferred 
of one line of arj^ument, it is sufficient to from the «vidcnte ot adaptation to an end, 
develop that argument once, m all its so frcipiintly, ami so nearly in tho same 
generality, and to leave the individual in- tcriiis, as to ht irksome, if not positively 
stances of its application to speak for them- ludicrous 
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gravitation If, then, the seiencc wt are consideiiiig can he shown to 
afford analogous presumptive pioofs rfgilding others, the argument 
would ho inteicsting and impoitant tnougli to d* serve more fxtended 
notice th m Dr JiuckI.md has bestowed on it One of the most striking, 
becausi facts iiKiitiom d in his work is the discovery of the eyes of 

extiiKt ciustacea, which by tlicir resemhlarice to those organs in living 
r.icis, indicatf the identity of tlio light of llie primnival world with that 
ehimnt which ifow pcrvadis spice Geology offers nuinbeiles^ othoi 
eomlusioiis of an .inahigous kind witJi respett to iiioigamc c uMtioii 
fossil plants, by their .annlanty m stnicturi and dcvelopement to existing 
specHs, may he fairly eoiuhided to hav(‘ been nourished by water and air 
of the same ehenueal, as well as im(lianical, piopcrtics as that which fills 
our seas, rneis,and hikes, and deseends liom tlie clouds in rain anel dew 
The arrangement of the eomponc nt ingiedients of cemglomorate s and 
hieceias reeiprocally estahlibli the* peTinanciicc of then bpeafie gravity, 
anel eif the liydrostatie pressure of tin winter which floated tlumi to their 
present sites, aiul as the giaiitation has bee n shown to he constant, the 
other Iciv^s, ehemieal anel mee h inieal, ma\ he infeiitd to he so likewise. 
These pKsumptiM pioofs being estahlislied, tlie natuie of the evidence on 
which geologic d deeluctions lest be comers of more weight 

Ifaving fulfilled the Ic.ist agiecMhJe part of oui fluty, we iri.iv now 
indulge in the phasuie of peniiting out a leA> e>f the niin;y beautiful illus- 
tiations ,iiid philosophical deductions, Avhich the reader will find in Dr 
Biuklaners work, txpiesseel with that force and grace which make botli 
his Aviifiiigs «inel lee turcs so popular Wo w^ould especially call attention 
tlic following passage, as inculcating a principle in Aihich man is hut 
too muth dehcicnt—humility, and A\hich ought to have double foice as 
coming horn a philosopher and a divine 

“ 1 would in this, as in till other c<Abos, he* um\filing to press the 
theoiy of re'Utioii to the* hum.in laee so fai, as to contend that all the 
great geological phenoinen.i we* h.ivc been consideniig A\ere conducted 
w/e/// and eaclusivtlif with a view to the heiieht of man AVe may rather 
count the a(lvant.ige*s lie derives iioin them as ineielental and residuary 
consequences, which, although they may not have formed the exclusive 
«h|cct of creation, weie all foreseen and comprehended in the plans of 
the great Arc hiteet of the globe, which in IIis appointed time was destined 
to become tlm scene of liumon habitation. 

“ With resjiect to fhe animal kingdom, we acknowledge w ith gratitude 
that among the higher edassos there is a ccitain number of Imng species 
w lac h aic indispensable to the supply of human food and raiment, and to 
the aid of civili/ed man in his various labours tind occupations, «ind that 
thcbc* arc endow(*d with dispositions and faculties which adapt them in a 
pcculiaar degree for domestication but their number bears on extremely 
small |)roporhon to the total amount of existing species^ and with legard 
to the low^ei classes of ammals, there are bht very few, among their almost 
t ountl(*hS multitudes, that minister cither to the wants or luxunt s of the 
human race. Even could it be proved, that all (Xisting species are ser¬ 
viceable to man, no such inference could he diaVvn with respect to those 
numerous extinct animals which geology shows to have ceased to live 
long before our rticc appeared upon the earth It is surely more consistent 
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with sound philosophy^ add witli all tlu* iiiforniation that is voiulisatod 
to us respoctmg the attributes ot the Deity, to consider each animal as 
ha\]ng been created, first for its own sake, to leciive its portion of 
that enjoyment which the Universal Paieiit is phaseil to iiupait to each 
cieiiture that has life, and secondly, to be.ir its shaie in the inainti nance 
ot the general system of co-ordiii,ite lelations, wheieby all faniilus ol 
living beings aie reciprocally subservi(‘nt to the nice .ind benefit of one 
another Under this head only can wi iiuliide tluii gelations to man, 
forming, as he do(*s, but a small, altliongli it be tlie most nobh and 
exalted pait, of that vast sjstim of nmveisal life with whidi it liatli 
pleased the Cleator to animate the sinfaic ot tin gloV (Vol i ]> 101 ) 

One veiy stnking and satisf.ntoi> Ksiilt ot the investigations of 
extinct rd(<s ot animals, is the distovtiy ot those hubs in tl»e gusit tham 
of organi/i d beings which wire wanting to its lontiniiily AVc possessed 
long deticlud segments ot tins chain, hut wi stMnlud in vain among 
living genera tor tliese conne<ting portions , geology is now come to the 
aid ot natur^ history, and from the numeious eoiitrilnitioiis it has alie.idy 
turnisbed, we may hope it will m time enabh us to complete wli it is still 
deheunt, and establish the tiuth of the dutuni, Naim a non faul salt its 

Tin* oid<*i PaUii^deimala^ as our readcis an .iWMie, was particularly 
deficient m genera to constitute intermediate liifks between such n motely 
allied animals as the horse, hog, rhinoceros, hippopottimus, tipir, and 
elephant, the numerous extinct genera of this orclci, alrca<ly discovcicd, 
fill up these hiatuses 

“ This numerical i»repoudeiance ot pacliydcrmata, among the»ear1iesi 
fossil mammalia, beyond the propoitioii they be ii imong existing cj[uadru- 
peds, IS a remarkable tact, much insisted on by Cuvur, because it sup¬ 
plies, fioin the relics of a former world, ntjitiy iiitorm(*diate forms which 
do not occur in the piescnt distribution of that important order As ilie 
living genera of Pachyderinata arc moic widely sep«iratcd from one ano¬ 
ther than tliose of any other ordci ot rnimm.iha, it is important to fill 
these vacant intervals wuth the fossil genera of a form(*r state of the earth, 
thus supplying links that appiared d(*fieient in the gr.tnd continuous 
chain whii^h connects all past md present fuims ot* org.inu Iifc% as ]>aits 
of one gieat system of creation ” (Vol i p 88) 

Besides filling up the gaps in the order, some of tin fossil gi nera of 
Pachyderinata foim points of connexion between that and the orders 
Kuminantia and bkbuitata, and one, tlu lhnoth<turnip cannot properly be 
assigned to tiny one of these oiders txclusncdy, on account of tin singular 
anomalous formation of its /o/rcr jaw, terminating in two tusks projecting 
downwards, like those from the tippei ]aw ot a w.ilrus 

Most of those speeics which belong to extinct genera agree in some 
]|k)iiits with sc^cial widely dissiimkii living species, which are by this 
means hi ought ir^to close*! union,—and not only orders, but eve n classes, 
are placed in unexpected atlwiity by means of tliese inhabitants of a 
primaeval world 

The Saurian Reptiles and Fishes are connected by the gigantic 
Ichthyosainians f but a still moie inarve*llous example of the union of 
(haraelers of remote classes is presented by tluit iny ste*ry, the Pterodactyh^ 
which were mteniicdiati to the J^aurians and the Cheiroptera 
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The wonderful and imposing fact of tHc successive creation and 
extinction of species is brought before the mind with peculiar force, when 
we absolutely find the relics of an extinct order still lingering, as it were, 
on the globe, «ind jitrhaps destined at no distant period to die out like 
their ancestial family We may fancy the Polypten of the African, and 
the L(*pidostci of tlic American rners, \iewing w'lth indifference a crea¬ 
tion in which they feeJ thcnisehes out of their places^ and recalling those 
periods of Ichtli;^^// grandeur, wdieii the aristocratic supremacy of ^legal- 
ichthys w.is acknowledge*!! throughout the deep, and the lordly Sauioids 
were logitiiiiatt iiioiiatchs by the strength of their teeth We doubt not 
tlie JIkIiii of tbe Nile often views the crocodile with envy, and repines, 
hhe other cieatuiis^ at tbo partiaht 3 r of Pro^idcmec', which has shown 
such favour to a modern hrancli of then noble stock, while the tnie 
lopicscntative is stiuggliiig with adversity, and only holds the precarious 
tenure of its existence by the compassionate forbearance of sucli plebeian 
upstarts 

It would be a curious and intert sting object of intjuiry to find 
wlietlier, m the pusint state of our knowledge of the relations bctw'cen 
organic life and the inanimate woiJcl, wt possess any data for venturing 
4it a p^css wli.it existing spetus among the liighei orders will next become 
extinct, in obcdieiui to this law of succession, which seems to form a part 
of the code of Creation , and to ir.icc the probable cftcct of human agency 
in modifying the natural progress of tins event,—whethei there exists a 
generic power of continuance in ccitain laces which will c*ticctually 
couiit(‘t;act the unrcunittiiig persecution and war of extermination earned 
on against them, iii consequenee either of the iCtil wants, the cupidity, or 
the ciuedty of inaiikmd Ft is most probable, however, that we have but 
little influence heyond keeping down the numbers of certain gemora or 
iiices, «iiid tlnit it is only because tlic accurate adjustment between the 
organic functions and the external woild is deranged, that a riuc of 
smiuials becomes extinct If it be true that in the Dodo we llave^ln 
instance of a genus becoming extinct since the creation of the human 
r ice, how much must w e regre t that w c possess such meagre information 
ot the tircumstances' ^ 

The incorrectness of the conclusion, which had been hastily adopted 
from insufficient geological researches, that there had been a progres¬ 
sive advance from the simpler to the more complicated forms of organic 
stiuctuie, has been established by different and conclusive arguments, 
suggested by more accurate knowledge The avow^al, that We know not 
what class of animals are to be cpnsidered as a standard for estimating 
relative simplicity or complexity of structure, is extorted from us by 
Elircnbcrg’s investigations of Intusonw, while the discoveiy of types of 
the highei classes, as we term them, in the more ancient strata, pro'fe 
that at all periods there has existed a proportional variety among cotem- 
poraiy species, as at present In tlic following passage we have laid open 
to us a new source of error to he guarded against, in our attempts to 
mtcrpiet the state of oigame creation in rernoto eras 

‘‘ The values to be attached to numerical proportions of fossil plants, 
ill estimating the entire condition of the Flora of these early periods, has 
been diimnished by the result of a leceiit mtercsting expemnent made by 
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Professor Liudley, on the ituiability of plants immersed in water Having 
iinincrscd m a tank of fresh water, during more than tw'o ye.irs, one hun¬ 
dred and seventy-seven species of plants, including reprcsentativt's of all 
those which are either constantly present m the coal-formations, or uni¬ 
versally absent, lie found, 

‘‘‘ 1 That the leaves and bark of most dicotyledonous plants are 
wholly decomposed in two ^ears, and that of those whicli do n'sist it the 
greater part tire Coniferdc and (^ycadcce, • 

“ 2 That Monocotyledons arc moie capable of resisting the action 
of Avater, particularly palms and scitamineous plojits , but that glasses 
and sedges perish 

“ ^ Tliat fungi, mosses, and all the lowest forms of vegetation, 
disappcAi 

“ 4 That feius hive a gicat power of resisting water, if gatlien d ui 
a green state, not one of t|jose submitted to the experiineiit ha\ing 
disappeared, but that their fructification pciished 

“ Although the results of this cxperinu iit, in some d( gu e, invalid.itc 
the certainty of our knowledge of the entire Fhna of e.ieh of tlit cons(- 
cutive periods of geological histoiy, it does not atteet our infomiatioii tis 
to the iiumbei of the enduring ])]an(s which have contrihut(‘d to inak<' 
up the toal-forin.ition, nor .is to the varying proportions, .ind ih.iiiges m 
the species of ff ms and other plants, in the successive systems of vege‘ta- 
tion that have clothed our globe 

“ It may be further noticed, that as botli trunks .ind leaves of 
Angiospermous dicolyledonous plants have been .ibundantly prts^lved in 
tlie teitiaiy foimitions, tin re appears to be no ro.ison wbv, if pkints of 
this tribe had existed duiing the secondary and transition peiiods, they 
should not occdsi()n.illy have escaped dbstiuclion in the scdinientaiy 
dejiosits of these (‘arlur epochs”—P 481 

Dr Huckland has not dwelt sufheiently on the various causes which 
irffluencc ilici preservation in strata of parts of organic beings, nor on 
the circumstances that cause a far greater uumerual proportion of the 
remains of certain classes and orders to be found than of others AVithout 
this commentar}^ the nature and \alue of the evidcnrc* derived from this 
source cannot be properly appreciated, unless thus foiew'arncd, tlie first 
hasty conclusion which would be drawn, is, that tlie proportion between 
the numbers of species^of which the remains are preserve‘cl, w is the same 
as that pf the species existing at the period • 

But vfhen it is showTi that marine aminals, generally, arc jilaccd in 
circumstances most favourable to the preservation of their solid parts, and 
conchifcrous and molluscous more so than fish, and these again more 
than amphibious reptiles,—and that it must require a rare comhin.ation of 
Circumstances to allow of the skeletons of birds, or the c xuvias of insects, 
being preserved fj*om that decomposition to which the most solid parts of 
all organic beings are subject from exposure to atmospheric influence, the 
student is made aware of the caution nc cessary to be used m drawing 
inferences os to the state of living creation at any former peiiod, from 
the fossil remains of that time. Perhaps in the strong case s we have 
cited in illustration, his unaided judgment would not far mislead him, 
and he W'ould infer fiom analogy, the existence of a proportional number 
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ot insects at all periods of the Creation, to serve as the intermediate 
agents in the ceaseless routine of eonvcrsion of animal into vegetable 
bodies, destined again to furnish nutriment to the fonnei, but it is neces¬ 
sary h< should constantly lia\e those general ])rmciples present to his 
mind, to apply hefoie ho dia^s any (onclusions on tlie subject of the 
iiunieiical proportion of living beings of the most nearly lelated orders, 
suite, even among tho«e, habits and mod(*s of life may concur to favour 
tJie picservationtof tJie remains of certain genera, while those of others 
may strongly unlit itc against the preservation ol .my records of them 

AW arc here obliged to dose our remarks, and we aie less reluctant to 
do so, knowing how much has appealed clsewheie in our own as well as 
ill the pages of cotemporary woiks, the volumes are, indeed, rejdete with 
tlic most interesting and valuable information on the suliject of fossil 
remains, and our regret that l)i Buckland did not make tlie jdan of his 
woik more comprehensive, shows how higl^ly we estimate both the extent 
of his knowledge and Ins powcis of iristiuction 

AW will not conclude our imtice without expiessingr .idmiiatioii 
.it the t.iste .ind judgment shown in the selc'ction .xnd execution of the 
plates TJie wood cuts, disigned .ind cMigraved Iiy Mr Fisliei, place him 
111 the first i.iTik of Ins in\ ihi.ible profession, .md the exquisite skill and 
talent of Mi J I> C 8owc.rhy .is an artist .ire well known Dr Duck- 
Lind will not take it as .i had lompliinont, if we say that Ins second 
volume alone would entitle him to tin* giatitudc of every naturalist and 
geologist 


THE PIIILOSOrflY OF THE flOUR-Gl.ASS 

In olden time, long oic the art of clock-making was discovered, our an¬ 
cestors marked tlie fleeting hours by the flowing of sand in a glass This 
contrivance was called the hour-glass, and it is still very gcuierally to be 
found upon the t.ible of tbe public keturer, oi tlic piivate tcachci, in the 
laboratory of the phihisoplier, or in the cottage of the peas.int It is a far 
more' accurate measurer of time than is usually imagined, and, therefore, 
perhaps a shoit account of flu theory of its .u'tion may be aceejitable to 
the ie.idoTs of the Magazim of Prat heal Sctenti 

Tlie investigation was undertaken a few yeais since by ]\I IT Bour- 
nand his expenments are exceedingly ouiious, and inent cto lie more 
generally known A few only of the most remarkable, and easy of per- 
foimance, are detailed in the following notice 

The first remarkable fact regarding the hour-glass is, that the flow 
of Its enclosed sand is perfectly equable, whatever may be the quantity 
contained m the glass, at any period of its flowing qr, in other woids, 
that it runs no faster when the upper cone is quite full, than when it is 
nearly empty. This is coiitraiy to what we might expect, for it would 
be natural enough to conclude, that when full of sand, the lowest particles 
w ould sustain a greater pressure from the incumbent mass, and, therefore, 
b(» more swiftly urged through the aperture, ^aii when only a quarter 
full, and near the close of the houi 
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Tlic fact that the flow is equable, at any period, may be pro\ ed by 
a veiy simple experiment 

I'lovidc a quantity of what is called silrei-sand^ (well known for 
domestic use,) dry it upon a hot stove-plate, or in an iron ladle o\(‘r the 
fire, then sift it througli a tolerably fine sieve, carefully lemoviiig all 
lumps of clay or stone, which are frequently found in it Next, take a 
tube of any material, length, or diameter, closed at*ione extr<‘inity, and in 
the bottom make a small apeiture, say the eighth of an* inch, place the 
finger oicr this, or stop it lightly with a small plug, and then hll up the 
tube with the sifted sand , 

Hold the tube steadih/^ or affix it to a Wrill, or a frame, at any con¬ 
tinent height from a table, and then removiiig the finger, or plug, permit 
the sand to flow m any measun., for any given time,—supposing into a 
common graduated glass ini asure, foi a quarter of a minute A certain 
quantity is thus obtained, whioii must be noted Now let the tube be 
only a half or a quarter full of sand, and begin to measure again, for a 
like time, tbt same quantity of sand will flow, .ind evtn if by means of 
a ruler or plug, the sand in the tube is \iolciitly pressed upon, the flow 
of the sand from the apeiture will not, in the l(*ast degree. In* acce¬ 
lerated, pi Glided tlie tubc‘ is kc‘pt steady, and the experimental compa¬ 
risons fill accurately and fairly made Now all this*whmts of a simple and 
satisfactoiy explanation Sand, if allowed to fall quietly upon any sur¬ 
face, will form itself in a conical heap, having an angle of about 30*^, this 
IS seen m the low cr cone of the hour-glass, or can )ic» sliown by letting 
tlic sand fall from the aperture of the tube just mcmtioned Wlw'nev(*r 
a load of dry sand is thrown from a cart or barrow, or sifted tlirough a 
screen, by the builder in making mortal, it forms a like conical lic'ap, 
having an angle of 30° or 3t5° Now, then, observe the application of this 
fact of every day occurrence, it will show how intimately “ things familiar* 
arc connected with practical science 

• As sand thus falls at a determinate angle, it is easy to imagine that 
when poured into the tube, it must fill it with a succession of conical 
heaps, and that all the weight which the bottom of tlie tube sustains, is 
only that of the heap which first falls upon it, and 'that the succeeding 
heaps are thus prevented from exerting any per 2 )cndicidar prcssuie upon 
the bottom, but that they only exert a lateral pressure against the' walls 
of the tube , 

' When piessurc is applied to tlie top of the sdnd, it is only trans¬ 
mitted laferhUy^ and that to a very little extent, consequently the lowest 
heap of sand enjoys its flow uninfluenced by the strata or pressure above 
it This is the reason why the hour-gla^^s flows with such regularity, 
and that any giien base sustains no weight of sand hut that of the first 
heap which falls upon it, and is in immediate contact with it, may be 
proved by taking ^ tube, about an incli diameter, open at both ends, 
wetting with the lips the edges of a small piece of tissue-paper, and 
applying this to one end of the tube, so as to form a bottom held on by a 
very slight adhesion Fill this tube carefully with any weight of sand, 
and the paper will not he foiced away, not even if with aiound ruler or 
rod great pressure is applied to the toji surface of the sand All the 
weight of sand that the tissue-paper supports is the little heap which first 
foils upon it » 
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If the experiment is made upon a Lirger sc.ile, ith tubes three or 
foui inches iii diainctcT, and five or six feet long, it is better to paste tin* 
paper round the bottom, because the first heap in such case would be ot 
considerable weight, but if the paper is strong enough to resist */, forty 
or fifty pounds of sand may he poured into the tube, and all lifted fiom 
the giound together, without the slightest fear of the paper being foiccd 
away • 

Tlie experiment admits of another modification Take the tube 
open at both ends, and place one of them in contact Avith the bottom of 
a small cup flo.itiiig upon watei, tlien fill up the tube with sand, none of 
i< will run out into the cup and that there is no perpendicular pressuie 
IS evident from the cup still continuing to float, it sustains no weight 
save that of the iirst heap,—^thc hand of the opciatoi sustains the weight 
of all tlu' rest of the sand Draw away the tube, the sand then nisln s 
into the cup in obedience to the law of gravitation, and its w'eiglit causes 
the cup to sink 

From such experiments it maybe toiu hided that it must he ex- 
ticmely difhcult to Ihntsi sand out of a tube, by means of httiiig plug 
or piston, and this iipon trial is found to he tlie case Fit a piston to a 
tube, (exactly like a school-hoy's pop-gun,) pour some S4iiid in, .ind tiy 
with the utmost sticngtli of aim to j)ush out the sand It will he found 
inipossihh* to eff(‘ct tins, rather than tlie sand should bo propelled, the 
tube will Imist lalvKiUy 

Directions arc often given by naturalists for shooting buds with a 
a chaige of fine sand, so that their plumage may not sulfei the damage 
w'hich IS usually occasioned by an oidinary charge of small shot This 
proceeding ought to he made with consideiable caution, for it must be 
evident, from the last expcniiient, that a charge of s.iiid would icsist tlic3 
expansive foicc of gunpowder, and violently strain the barrel, perhaps 
hurst it, to say nothing of goring, and spoiling its polished in tenor by 
the rapid frntion of the sand, and, supposing it in very small quantity, 
and successfully propelled, it is certainly ratlier a ha/aidous expennient 
To piove how a small column of sand will resist the cxpm-»ivc force of 
a hirgc chaige of guiipowder, it will be sufhcieut to instance the method 
adopted by engineers for blasting rocks 

A hole is drilled in the rock, of the requisite depth, at the bottom of 
which the charge of powder is placed, a long match, or reed, filled with 
powder, is then put down, and around this sand is merely pour'^d ^w, so 
<is to fill the hole, a tram is laid and fired, and presently tlie explosion 
takes place, rending away the mass of rock The loose column of sand 
IS not blown out of the hole leaving the rock unshaken, hut it keeps its 
place, until it compels the solid rock to yield unto its singular power 

The discoverer of these facts, relating to the flow of sand in the hour- 
gbiss, makes the following observations 

“ There is, perhaps, no other natural force on the earth which pro¬ 
duces by itself a perfectly uniform movement, and which is not altered 
either by gravitation, or the friction, or resistance of the air, for the 
height has no influence, jTnc/iow in place of being an obstacle is the regu¬ 
lating cause, and the resistance of the air within the column must be so 
feeble as to be altogether insensible as a disturbing force ” 
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Tin itr. liavo no’vv boon placed before tlie readei those hrs^; tiuths of astro¬ 
nomy on which the \>]iole labric'ot the s( lence may be consideicd to lest 
The infiintc distance of the repoii of the fixed stais, the eatiie isolation 
of the o.iith in space, its sphciual form and 110*^0 dimoisions, its dm/i/ ie>o- 
liition lound one of its omi diameters, and its annu.il levolution round 


tlie sun In tins thapter, some of those great phenomena of the visible 
norld aOiicIi rcAw// fioin thesi mil he brought under his (.oiisideiation 
First among tlie&e are tlie alternations of day, of night, and tlie 
changes of the seasons Tfie sun is the source of liglit and heat, 
these are ^icts of which the expenmicc of e\ery day of our lives 
constitutes the demonstiation, they aie so plain and palpable that no one 
was piobably ever found to deny them It is a nitiltei also of d.uly tx- 
perience, that a ccitaiii class of bodies called opacjuc, to which cl.iss lie- 
long by far the gioatest number of the bodies around us, have the pow^ci 
of ohstiucting the light, and also, in a git at iinasuie, the In at of the sun, 
so that wdnist the light and heat fall »ind exirt then full influeruo on 
one side of them, the opposite is wholly depiived of that influence , the 
one side is then said to he enlightened and heated, and the othcr^ where 
theie IS an rntiri ahseme of light and heat, to he in a state of darkness 
and cold Now lit ns suppose a body thus npicpie to hi tuined round, 
so that what was before the part turned Howards tlie sun, may now he 
that from it, tliat p.ut will be found to h.ivi m tamed none of the light 
which it rcc^ivid in its fiist position, so is to he now wholly and ahso- 
luJitly in a state of daikncss , but it w;///, on tin contr.u^, have rctaiiu d 
a larger portion of its heal^ so as not to he wholly and absolutely m a 
state of eold Let us suppose the body a splien*, then will the en- 
lightiiieil poitioii of it he a hemisphere, tluit is, o/le half of the whole, 
and the division of the light and the dark yy 


part of it will be a great ciicle, a c b D, of the 
s])liere If the sphere^ be turned round one 
of the diameters, a n, of this ciiole, the posi- 
1 1 oils of its*hght and dark parts, wall ivon- JV > 

tually and gradmilly be interchanged,—thec^t^_g_ 

whole of what was dark before will noA\ he 
light, and the whole of what was light before, 

^ill be dark , and if the revolution of the 
sphere he continuejd uniformly^ that is, always ^ 

withrthe same velocity, then eaih point in it # 
will continue as long on the light side as on 

the dark side,—as long on the side on which it receives heat, as on that on 
which it does not receive it The quantity of light and heat which any point 
receives during the time of its revolution through the fiilightened hemi¬ 
sphere IS not, how^ever, the same in all the positions which it may be made 
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to ttiko up on that lirmisphero Ra^s, as they aro called, of light, and 
with them rays of heat, come m right lines , and from hence it follows, 
that any surface picsoiited peipondicularly to tlieni will r<*cei>e and be 
acted upon by inon of these rays than the same surface subjected to their 
influe‘iice ohhqudy This will at once be rendered eMclent by a diagr«ini 

Let A IJ represent a suilace presented 
pcrpendiculaily to the suns ravs, all those 
/ " i(presented m the figure as lying between 

/ " " .- ■■■ - ■■■ -" ■■■ ? the points a and n will then takeeffeet upon 

/ — it Now, let it be turned into tlu position 

/ "T-— ac, and let cn be diawn pai.illel to tlie 

L _- ■ ■ -. — diiection of the lays, or pc'rpenduulai to 

^ ” AH The ra^s lying between a and n aic‘ 

manifestly tlie only ones which now taki* 
cfiet t upon Ihe ane, those between B and i) being lost Thus, then, it 

appe.us that tl sauu suibice recei\(s less light and heat when exposed 

ohlie^uedy than when expost d ducdly to the suns rays , aJxd the loss as 
its position IS more ohliepie 

Now of the surface of tlie he niisphcre of w^hiedi we have spoken, 
only one exceedingly minute portion is exposed perpendicularly to the 
sun's rays, this j>ortion lies about the; jioint q, (sec the cut on the' pre¬ 
ceding page,) where a tangent to the spheit is jx'ipendicuku to the 
direction of the* rays Evt*ry othei ])orliori of the suid.iec receives the 
r.i^s more or less o]>hqiie*ly, according as it is nearer or nioie lemote from 
this one particulai sjiot It is inanib st that thc'o will thus arise a vtiy 
uimepial distiihutioii of Jiglit and heat In the reiolution of the body 
tliat portionwduch icnohes through the point ei, will leecive the greatest 
shaie, and those portions which arc made hy the motion of the wliole to 
recede least from the edge of the euilightened hemisphere, will receive the 
least, thus if the sphere revolve about an axis going through a and n, it 
IB about these points that there will l)erecei\ed m the aggregate the least 
of light and heat 

Now h^t us supj>ose tlu* sphere, instead of roolviiig louud one of the 
eliameters of ihe ciicle winch divides its dark and its emlightciied hemi- 
splieiev, to 1 evolve lound some other axis, as lejireseiited in the aceom- 
^ * pan}iiig figure The distribution of ihe 

light and heat on the siuface e>f the hcmi- 
sphere will he precisely as before, hut hy 
the revolution of the spheie, the different 
, parts of Its surface will he made to partake 
very diifeicntly m it Ihosc, for instance, 
j, ' ^ about the pole a will never, by the revolii- 

tion of the sphere, he made to pass out of 
the enlightened heinispLere, whilst those 
^ • about the opposite pole, b, will nevei pass out 

of the darkened hemisphere Points of the surface situated about r will 
by the revolution of the sphere he made just to pass beneath the bound¬ 
ary of light and darkness, whilst tliose about a will only )ust be made 
to pass above it Thus, in the one place, theie will he the least con¬ 
ceivable portion of darkness, and in the other the lejist conceivable light 
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Between these extremes, .uid on tlie surface exteinliiio; from v to a, maj 
he found every eoncoivahlc propoition of lif>;lxt and daikne^^b The points 
nearer to p, will he kept longer on the liglit side of the sphere than on 
the dark one, whilst those neaici to (i, will he kept loiigei on the d.iik 
side than the light Xow whilst any point of the sphere is leceiving 
light, it IS receiving heat, and when it is not leceiving light, it is cooling 
or giving out, its heat There is therefore every possible vaiiety between i* 
and Q, 111 the proportion of the peiiods during which luvtt is rccci\ed and 
given out, and from this c.iuse, if it opeiatid alone, there would arise 
an exceedingly unequal distiibution of teiiipeiatuic; upon tlie suilace of 
the globe, resulting ultimately from the fact of the axis, .ihout whuli it 
1 evolves, not lying lu the plane of the ciicle whuh sepai.ites its dark and 
enlightened portions It is thai, lu \eitholess, tint this ciusc of ditter- 
cme of teinpciaturt in some degiei modifies that vvlinh has hei u before 
described as dependent upon the grcatcT oi less ohhqudv of the suilace 
to the direction of the incident liglit and heat Thus the paits iinino- 
diately ahoAt the pole a, hi mg more obliquely situated than those about 
the ecnti al portions of the sphere n, w ill on that ac c ouiit rec eive less heat 
But them ill* 1 evolution of the sphere, these are never earned into 
the shadow,—tliey .ue fhe refore continualli/ exposed to the action of the 
heat Whilst about n c.uh poihon of tin siirf.jc* lacivcs it only 
duiing i portion ed its revedution, and tliioughout the whole of the 
remaindei gives it out 

Thus!)} this supposed ])ositi on of th(‘axis, thi unequal distribution 
of temperature ansing fiom different ohlnjuities of the surface is lii some 
mcasuie lemcdic'd And if the position of tlie axis in i< fe rciiee to ihc' 
cmlightened surface, oi of the enlightened suiface’ in re ftri ace to tlie rivis, 
weio made to go through a state of continual eliange, this equalisation of 
tempci«iture might be carried onto almost any cone enable c'xte'iit 

Now this 18 precisely the eh scnption of change whii.h is going on 
oontinudlJy on the surface of the earth, and from which result the 
seasons of our year 

The earth is a sphcic composed of opaque tnatcrials that hemi¬ 
sphere which IS piesented to the sun is enlightened and heated, and 
the opposite hemisphere is in the shadow, in cold and darkness Jfeiiig a 
sphere, the diffcrenit portions of its suiface aie* presented with different 
degrees of ohliepnty tu the action of the suns rays, and were the axis 
about which it revolves always in the plane wdiieli bcparafes its enlight¬ 
ened and elaikened hcmisphe'ios,* or rather, did tliat plane always pass 
through its axis, then its revolution upon its axis would not in any way 
modify that unequal distribution of temperature which results from this 
difference of obliquity Also, were the position of the boundary of the 
two horaispheres fixed in reference to the axis, supposing it not to be in 
the plane of that’boundary, any accession of temperatuie^ thus given to 
ceitam oblique portions of the surface could ohly he so given at the 
expense of others But in reality the position of the boundary of the 
dark find enlightened hemispheres is continually changing m respect to the 
earth's axis, and thus is brought about that distribution of temperature 
on its surface which is perhaps the most equable that e an be conceived 
The se«isons are no more than a contrivance by w Inch the unequal distri- 
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bution of tempcrciturc resulting from the uncijual obliquity of that portion 
of the earth's surface which is presentfd to the sun is equalized This 
will be seen at once, when the way in which they are brought about has 
been explained 

The pole of the heaiens always throughout the year, and fiom year 
to year, appears to retain the same place in the heavens, except that there 
IS an exceedingly minute secular variation of its position, called preces¬ 
sion, and lHuaft<'r to be explained Now, the pole of the heavens is the 
point 111 which the ixis of the earth, when produced, in any of its 
])ositioiis, meets tlie h^aioiis Hence, thciefore, it follows that thq^ axis 
of (h< eoith, m one of its portions m its orbit, and its axis in any other, 
HU hide, when pioduc^d to the sphere of the heavens, a space which is 
iinjxrecptihle to us on the earth’s surface And from this it follows that 
Its axis in one of these positions must be parallel to its axis m the other, 
foi if the} w(io I vti so little inclined, bc'ing produced so infinitely far as 
the region of the lix< d stars, they would imliide a perceptible space In 
any one position of its oihit, then, the position of the earvfti’s axis is 
parallel to its position in aii) other This is usually expressed by saying, 
that in its annual motion the position of the (artli s axis remains parallel 
to itself 

Not only is this a fact given us diuetly b} obseivatioii, but it is 
also one re suiting from the laivs of ineehames, as applied to a material body, 
pl.ieed undei the ciicumstances m which we know the eaith to be placed 

Did no force whatever act upon it besides that which was tvi- 
puhiveh/ cominumcatcd to it iii the beginning, and fiom winch has resulted 
its motions of lotatiori and tangential translation,—it is certain that 
moving continually forward in the same stiaight line in space, it would 
also rciolve continually about the same axis within itself, and that this 
.ixis would retaiu its paiallehsm Also, if in addition to the first im¬ 
pulsive force, we suppose any other force to he applied to it precisely 
in the middle of its axis, or precisely through its centre of gravity, 
it IS manifist that this force will h.ave no Undone} whatever to altei 
that parallelism, its effect on cither side of the cc ntre of the axis being 
the same. If, then, the attractive power of the sun, by which the earth 
IS deflected from its rectilinear patli, acted precisely as though it were 
applied to its centre onl^, then would it not in any way tend to alter that 
parallelism of the earth’s axis, which would have resulted from the im¬ 
pulsive force alone Jfow' it docs vet^ nearly so act, and W'ouli do so 
accuratelij^ w ere it not for the slightly spheroidical shape of the earth, 
and from that slight deviation of its form from a sphere, results the 
minute deflection of its axis, from east to west, wdiich is called precession 
By the operation of this force its pole is made to describe a circle m the 
heavens of 2 V 28' in radius, desenbing annually 50" 1 of that circle, 
and thus completing its revolution in 25,868 years ® 

The axis of the earth remaining throughout its annual motion thus 
parallel to itsci}f> let us suppose the accompanying figure to represent four 
of its positions, determined as follows —Let ab he draw^n through the sun 
a, parallel to the directions of the earth’s axis, m all its positions 
Through AR draw a plane perpendicular to the plane of the earth’s orbit, 
and let he the centre of the earth, when, b} its revolution, it is brought 
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into tliib plcine Through drcn\ a plane perpend k uUir to sc,, .uid 

tins will be the boundary of light and darkness l)ravv pauillel to 
A B, and it^will be the earth's axis Take s c* pcrpendieiiUi to s t „ and 
let be the position of the earth s ccoitre, when, m its revolution, it passes 
thiough the line sc^,—draw^ tlic plane MjfN, perpendicuhii to s<,— 
then will it be the boundary of light and darkness, and it g, be drawn 



parallel to a n, it will bt* the caitli’s axis 3 and 4 lepreseiit the posi¬ 
tions of tliL earth detcrniiiied as the above, but on opposite sides of s 
Now it IS evident that m the positions 1 and 3, the caith's axis, 0,4*, P^ 

IS moie inelincd to the boundaiy of liglit and daikiiess, m, n,, m, n,,, than 
m any of its other positions^ Also the line R(i{» being perpendicular to 
sc„and the plane perpendieuLu to sr^, it follows tbatMgN,!^ 

parallel to tJie plane as (i, and, tbeieioie, that p, 4 , which is parallel 
to A B, IS in the ]>lanc , and the same is the case' in the position 

4 of tlie earth All these relative positions of the oaith’s axis, and iK 





boundary of light*and darkness, are shown on a huger scale in the 
accompanying figures 

* This will be readily understood if we precim ly at, the i orrespomhnjr boundary 
imagine planes to be drawn through fi, ! plane is to tlu earth s axis Also th< 
parallel to the hoiiTidnr> of light and dark- greaU st nu hnalmn will mand< stly he that 
ness of theeartli, in all its positions, these of the pi ini porp* iidiciiKr to s< ^ 
pianos will manifestly be inclined to a n, 
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In tht positions I and 3, tlio earth's avi^ is iiuiinod, .it its 
gmitest angh», to the hound.iiy of liglit and darkness, ,md its poles au 
at their gieatcst distance hoin that boundary Also, m the positions 
2 and tin* t.irth's axis is actually in tlie boundaiy of light and dark¬ 
ness Tims, in the posUions 2 and 4, cvciy p<iit of tlie eaith is kept by 
its 1 evolution as long in thr shadow as in the light, and iiuhihes heat at 
every point of its smTat e, during procisdy Iho same period of each ievo¬ 
lution that it ladiatcs, oi gives it out, and in tlie positions 1 and 3, there 
IS the greiUst in< qii ility hetvsecn the prnod^^ dining >\liith diflcieiit paits 
of tin (aith 11 (eiv< the sun's i.iy s and are without th<‘ni,—certain poitions 
of it near on(‘ of its poles, hcing never c.iiried hy its revolution out of the 
enlightt ned In uiisphcre, and coitaui otliers .ihout the opposite pole, hung 
never earned out of tJiat luinisjdierc whuh is in the sh.idon, .and OMiy 
possible ])roportioii of light and daikness t \isting bet\M‘<*n these extremes 

It IS on the 21st ol Mauh in evtry yuii, that the earth eoines into 
the position shown in hg 2, and on thi 21st of »Stptemher into the posi¬ 
tion, fig 4 Thesi* ail' tailed the vern.il and autumnal cr/w/zniar ?, bet lusc 
then tJie length of tin day of eviTy plan on tlu e irth's suifatt is tquil 
to tin length of its night It is on the 21 si of June and the 21st of Sip- 
leinbti, that it toints into llii ])o>>it]ons I and 3,—and it is it tbt hist of 
thes< pniods tli it the a( turn of tlu sun is most ]»owirtul in tins iioithtm 
heiniSjilifK, and .it the otlui that it is least 

In position I, Ol about the 21st of Juni, a consuh lable poition of tin* 
(aitb, neai tin north poh, is ncAir ]>> its le^oluliou earned out of the 
(iilightenid lunnspluie, so that hen tlicie is tin (ontinual wainith .uid 
Inat of the d.iy 'I he appaunt eloation of the pole of tin heavens lins 
bet 11 shown to (e|iiil tin latitude now the latitud(‘ of ihtso polai regions 
.ipproaches Mtr, so that then tin ihoiit wliicli the whede he.nciis 

a])p(‘ar to turn is insirly m tin zt nith Thus tin' sun .qjpe.irs to the iiilia- 
hilauls of the aittu tiicle, .ihout the innldle of oni sumnn*i, to disciihe, 
with the lest of the lua\e'ns, a eiule lenind the hon/em, «it an olovatioii 
which inertas<s tontinuillv tioiii the 21st ol Mateh, until, on the 2]st e>f 
June, it attiiins to about 2 On tin conti.u\, about the itgioii ot tin' 

south pole, or, as it is ttimed, tlu* aiitau tie re^iem, theie is then a perpetual 
niglit, the wliolc of tin esiitli’s sin fan, within 23^,^^ of tliat pole, con¬ 
tinuing as It revolves ivtihotit tin hound uy of light and daikness 

In the iniddk of oui wmtei, or on tlie 21sfc e>f Deeeinhtr, matters 
are reversed, .is shoA\n m fig 3 Tlu enligliteneel liemisjdwire now 
includes the semth pole, and the noitli is iinineised The' mhahitants 
eif the .antaretio legions have now perpetual sunshine, and those of the 
arctic ha\e perpetual night 

It 18 ouh'nt that in the position 1, theue is an excess of the length 
e>f the space through winch cmcJi point of the northern heimspheie is 
earned m light, over th.it through wliuh it is c.arried m darkness, that is, 
tlie're is an excess of the length e)f the day o^ci that of the night, whilst 
m the southern hemisjiheie time is the opposite proportion Also, in 
the position 1, the sun’s ia>s fall moie peipcndicularl} on tlie noithorn 
hemisphc'ie than in anyothci position For luith thesi icasons, then, 
because of the excess of the time ol eacli phiee he.it o\er that 

dining which it gives it out, and hi cause of the less ohlnjuity of its 
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mciclenco, we have ni this position of the earth summet Jii oui iioitheni 
liemisphere, whilst m the southern there is the (onhatif of all this, and 
eonscquciitly n inter 

As tlie earth moves fiom position 1 to position 2, tlic e\eess ot the 
day over the nipfht dmunishfs, until at position 2, that is, on the 21s( ot 
Maich, it vanishes, and thoie is an equabty, or it is the (qiiinox 

2 to .'1, the iii^ht of the northeni hemisphere (oiitinually "aiiis on tin* day, 
and the diffeionce is at 3, on the 21st of J)f( ember, the greatest Fiom 

3 to 4 it diminishes and vanishes again at 4, whieh is the autumnal 

t‘quinox • 


A"ll 

Soi VR I’lMH- SiDIRTAl TlMF 

With regard to the annual motion of the earth, one ot tin fust things wlm h 
it IS importchit to remark is,—that whilst it is revolving trom one point 
in its orbit to (he same point again, it does not make a (onijdtte number 
of revolutions Thus, if at the instant when the mendian of any plaee 
IS passing ov<‘i a fixed stai, the precise place off the eaith in its orbit he 
ascertained, then, at the instant when it Jias returned to tJie same place 
in its oihit, that meridian will not he passingovcr the same bhu as it 
would l)(» if tli(‘ Oiirth in tlie interval had made' a < omplete number of 
revolutions,—the levolutuni vxImcIi it 1 ist < ommenec d will remain uncom¬ 
pleted 

Tlie numhei of coinplc'tc* revolutions which tlie earth will have 
made is 3()(), and of its 3()7th re\olutiou it will have disciibed that 
jiortion which it occupies 0 9' 1) ti" to dcsciihe Now wc usually 
that the re are 30a chiysand a cjuaitc r in a yesir, and each day is produced 
by a revolution ot the earth upon its axis, how is it, then, th.it tin* 
number of revolutions is thus gieater by one than the numlxT of iLiys^ 
This will leadily he understood by referring to the figuic, p 31a of our 
last number Let a,h, represent successive positions of the oaith in 
her orbit, s the sun, and ap, wp, c p lints driwn fiom the centre of the 
earth to a fixed stai, winch are to he considered paiallel to one .mother, 
bec.ause of the distance of the star Suppose* the meridian of any place 
on the c .irth’s suifiee fo piss over this st.ir, iiid+]ic sun it the smie 
instant fh the position \ In the position n, the st.ir will .ippear at 

N and the sun at k, and the imridian revolving in the diiee tion K n, 
wiH have to desciihe the .ingle Mis, aften passing ovei the star, before it 
can p.iss ejvtr the sun, hut when 3it passes over the star it will Ji ive 
c-jmplcted a certain number of revolutions exactly from the time it ]<»ft 
the position A, that is, itlvill liave completed a certain number of sidereal 
days, and when it passes ov<t the sun it will have completed a certain 
number of soLir days exactly a c<*rt.uii number of revolutions, or 
sidereal days, is, therefore, completed before the like niimhcr of solar 
days, or sdternations of day and night, is completed 

Now, the angle nbk, which the meridian has to describe after 
completing a certain number of sidereal days, IxTorc it completes the 
like number of solar daj^ m tfjual to the angle ash which the earth 

^ 2 A2 



356 


A POPULAR corusr OF ASTRONOlvrv 


has, in tlio mean timo, d< scribed about the sun, wlien, therefore, the 
earth lias completc'd its n^olution ci}»out sun, oi described 360*^, 
the angle whicli tlie mcricliari has to desenbe, after completing a certain 
number of suh real da^ s, befon it comjdctes the same number of solar 
days, IS 360'^, but this 361^, being a complete revolution, will take it just 
another snleieal day to describe, which will nifike the whole mimboi ot 
sid(‘real dfiys one more than the whole number of solar days 

VIII 

o 

Till Divisions or Timf—^I'ruk Time — JMfan Timl 

That division of time wliith is most obviouslj presented to us hj tJu 
phenomena of the heavens, and whuli, as long as the world lasts, will 
continue to be the gr(*at practic.il division Cif tiiiK*, is the <alt(‘m.ition of «i 
day and a night ^Diis great division was established in ihc beguining 
of things, when Ood fust divided tlu light from tlu darkiu'^s, .iiid “tin 
evening and the moining W'ore the hist d.i}'” Ihit a vtiy slight 
observation is sullicient to show us, that the length of the ])eno<l 
of light, and the length of tlie period of d.ukmss, is perpituillj 
varying,—that, for iiisbinte, the daj of summer is longer th.in tin da> 
of winter, .ind that an opposite ridation obtains with regard to Hie 
nights of tlu‘se tno seasons, but that the sum of th(‘se two pf nods, is, 
all the year round, and all the world over, neaih the same This sum, 
which IS ncailv, and w.is at fust imagined to lie cxaitlj^ unifoiin, n.is 
called a d.iy Thus wc undeistand the full force of tin* (xpression, “the 
evening and the morning weie, the hrst day*’ The first me.isuiemeiit of 
the length of tlu tniic of light and the length of the time of darkness, 
was no doubt made by observing tbc time betweiii sunnse and sunset, 
and between sunset and sunrise, and tins nntbod admits of eoiisukiabie 
accuracy It would soon, however, be found to lx* at once more con- 
vennmt and moie accuiate to obstivc the interval between tno apparent 
passages of the sun over the mendian, or two of its gre.itcst successive 
elevations in the heavens Before instruments .appluablc to the exact 
admeasurement of angles came to he used, tins was done by observing 
the interval between the times on two successive days wdien tbc lengtli 
of the shadow of a vertical object was least 

Tins period is the true solar d.iy It is divided into 24.cqTlal parts, 
c.illcd hours, .and if these be counted ‘from noon up to noon again, it is 
the astronomical day 

Now ohser\ations of so rough and uncertain a kind as those spoken 
of above, are yet suftnient to establish the fact that this solar day is nvt 
constantly of the same length This irregulality of the length of the 
solar, as corap.ircd with the sidcre<il day, arises principally out of two 
causes The first is, that the sun's apparent jiath lound tlie (*arth is not 
parallel to the apparent paths of the st.ars,—or, in other words, that the 
axis about which the sun apparently revolves round the earth every year 
(the axis of the ecliptic,) does not coincide with the axis about which the 
earth revolves every day The second cause is the continual variation of 
tlie motion ot the eartk in its elliptical orbit, / 
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Lot NCSL rcprcsont tlio s]»licie of the lio.ivcns, eu the oquiiKK titil, 
c L the ecliptic, n, s the poles, p the place of the sun m the ccliptit, at the 
time when the celestial meridian nps of any place is passing ovoi il, m 
the place of the sun in the ecliptic on iXm following day To pass over the 
sun on this following day, the meridian, after completing its revolution 
into tlie position Ni»ps, must further revolve through the angle pnm into 



the position ^Mfl, now tin meridian revolves if, there foie, the 

angle through which, m ordei to overtake the sun, it has to r(‘\olve every 
da/, over and above a complete revolution, he the snwe^ then will the 
length of tune het^^cen its leaving the sun anel leturning to the sun 
again he the vamc,—or, m other words, the solar diy will he always 
of the same length, but, on the contrary, if this angle b(* not alw*iys the 
same, the lengths of successive solar days will, for this cause, be difterent 
Now, supposing the sun to move untjornily tn the e^hptic^ it is manifest 
that this angle cannot always he the same, because the ecliptic is oblique 
to the equator 

It IS manifest that as the meridian revolves uniformly, it would carry 
a point fixed upon it uniformly, and if such a poipt were fixed upon it, 
half wa^ betw^een the poles, it would cairy it along the equinoctial The 
mendiau traverses, therefore, the (jquinoctial uniformly^ and cqmil spaces 
on the eqmnoctial arc revolved over m equal times by the meridian, or 
correspond to equal angles describe^ by the meridian, if, the refore, equal 
sp.ices on the ecliptic corresponded to equal sp.ice8 on the equinoctial,— 
that is, if taking distances anywhere on the ecliptic, each equal to one 
another, and to the spaces p m on the equinoctial corresponding to 
them were all of necessity equal to one another, then the < orresponding 
angles pnm would all be equal, .md if pm were the space described by 
the sun in the ecliptic every day m the year, then would every solar day 
be of the same length But this is not the case If equal spaces, such as 
p w, l>e taken on different points of the ecliptic, it will be found, and it 
IS manifest, ^that the spfittees such as^PM, corresponding to these on the 
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er^umoctial, are not c^ual,—the angh'S P^M corresponding to equal motions 
of tin* sun m the ecliptic ^irc, tlicrcfoie, not equal, and tlit solar daj is 
not then, at all periods ot the year, of the same length, and would not 
he, even if the sun’s motion m the ecliptic were regular But the suns 
motion in the (‘cliptic is not regular, hreaust the earth’s motion in its 
oibit IS not regular Referring to the hg in page 315 of the last num¬ 
ber, WL jifrceno, that tin angle ^us being equal to the angle ash, it 
tlie latter angle, rfpresenting tlic earth's anguLtr motion in any given 
time' about tiu sun, be not always the* same, then tin angle Ni.sor the 
aic s K, Kpitsc uting the sun’s appaient angular motion in the < ili])tie in 
tliat time, will not alwd\8 be the same Now we know, and it will h(‘ 
shown hcieaftir, that the earth's angular motion <ihout flu sun is vaiied, 
be(>iiuse its distance from the sun varus continually Thus, then, the 
irregular motion of the sun in the ecliptic is accounted for, it some time, s 
disinbcs 57' of the ecliptic m a daj, and/sometimes 61', and fioin this 
e.iusc arises a difference in the length of tJu solar day winch may amount 
to 20" of time ha\(, tluii, two ]uiricipal causes ohnnegulaiity, 

ill the length of the solai d.iy, and the* tnie time of noon ls< llie 
imqucdityof the angles thiough whuh th(‘mondiau must loolvc on 
siuc(‘ssivc days to overLike On sun, caused by the oblujuitv of his ]>ath 
2dly llu 11 regularity of Jus motion m his path, resuJling fioin the 
elliptic foim of the eaith's oilnt If we imagine a sun to ti ivcise the 
equinoctial insO.id of the fcliptio, with a continued tnnfuivi motion in 
tlie p< iiod of each year, or iii 305 2,422,414 days, it will d( scribe an arc 
of 50'Oy'every day, thiough which arc the mciidiau will ie\ohe m 
3' 50 y' of sidereal time If, therefore, p he the position of such a sun 
on one dciy, and m, at a distance 59' 8\" fiom it, bo its position on the 
nc 3wt, then will the meridian M's anne at m, 3' 56^' after completing one 
cntiie loolution of the hoaiens If, therefore, we take a pendulum 
clock, and so reguLite the length of its pendulum, that its hour-hand 
shall have completed 3' 56shoit of one entire revolution, in the pciiod 
of one entire ievolution of the ineiidian, as marked by two passages of 
tlie mendian over the same stars then, 3' 56^' altt r this the nundiaii will 
pass over our imaginary sun, and, at tlie same instant, the hand of the 
clock will La've completed ifs uvoliition A clock thus regulated is said 
to bo legulated tc^vuan solar time 

Now let us sup^iose tliat our imaginaiy sun sets out from the point 
Aries, OP, (see the figure on the next page), at the instant of the >emal 
eijuinox, when the tiuc sun is also in tlKit point Let the diai-plate of the 
< lock be divided into 24 equal paits, and let the hand at that instant stand 
at 21 Also let the meiidian n PP s bp at'that instant passing over the sun 
Let in be the position of the imaguiaiy sun at the instant when the hand of 
the clock next points to 24, and the meridian is .igain passing over the ima- 
giiiaiy sun Since the angle^PP mp is a right angle, cp jpns the hypo the nuse 
of .1 right-angled tiiangle, and is therefore greater than cy> m The true sun 
having, therefore, desciibed in the ecliptic a space equal to that of the ima¬ 
ginary sun m tlie equinoctud, will be at some point p' in <>Op such that cyo 
//.-PP 7 w Tims, then, when the meridian passes over wi,it will have first 
passed over p* or it will havc'passcd ovoi the ti*ue sun before it passes over 
the imaginary sun, oi he foie the hand of the clock again shows 24 hours 
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Thus ihoiit flio equinox flic time ot tnte noon picttiUs tin hnic oi tHcan 
noon, hv rc.isoii of the excess of the sp.ico ^ p (lesiiilu il in nn an sol u 
(1 ly hy the true biin, o\oi that HP m desciibi'd hy iiioaii sun IAn suim‘ 
weeks the time by which tlie true thus precedes tlie iittan noon will ion 
tinue to lucic.ise, until it has attained an luteival of about 16', it will 



then (oiitiiiually diiiiiuisli milil it llu sulhim i ii viiij'^.lns, l<u n i*, 
niaiiili st that tlieic llu com s]»oruliii^ ai< s ol tin <(lipli< and ((jiimoiliol 
4 ii( tqual, so lh.it siipiiosjiif,^, .IS w( liav<‘floin, lli.it tin (iu« indnnaii 
sun move each with tliO sum niuioiiii vilutitv, tin iiKiidi.ui will 
pass ovel tin m both at the same tiini 'fiiu andnniin noon lonnidt 
tinleloic at tin solstices Muiiln sulslnt is passi d, nn an uuon will btgui 
to piecede tiue noon, .ind tin intcnal will ap;iin iinicase up to aidtiin 
2Miint Ik tween this solstice and the follow in;i^ e‘quiuo\, h iMiig tin n itl line d 
its nuixiinum, it will he gin to diniinish, until at tlie^ equinox it vanisln s, 
and mean and true noon again come ide In |ia< 5 sijig on lui flier to the nr \t 
sedstice*, the time of time will begin to prete tie,, that of mean noon, aiiel the 
same I liang<‘s will 1)0 gone ihiough as in the pic< cding b ili of llneiliptie, 
until both suns .igaineonu togither, and both iiooifs i ruiir nh m tin ])oiut 
Aries whence tln»y set out Thus, linn, on I In supposition whieh we 
have nude*, that the sun moves um/nimh/ in the eeljptn, it .ijqie us tli.it 
the tiincol tiue aiul ni<*au noeni will iltunite ly piteede one .molbe r, .iiid 
that four times a }tar the interval ketween them will att iin .i maximum 
vTiluc 

TJie sun dogs not, howevei, move uniformly m the* eeliptie, hy 
icasoii ejf tin eihpticity of the orbit of the* e.irtli, and, mene e)\c*i, the 
velocity of his app.irtnt motion is depmdciit, not upon hi» positimi with 
icspect to the solstitJ.il or ec|uinocti.il points, but ujion the position <if the 
earth with respect to the principal points of hci orhit about him, her 

• Tins maximum valiu will lie attamcel wlitn the sun 14' from either cqumoN, 
uul it rn IV imoiint to 10' 3 9" of time 
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Aphelion Aud pcnhtlion, tlic iicaiest and mo&t distant points Tims, then, 
the amount ot the diviatioii of the motion of the sun, at any point ot 
tin ecliptic, from his moan motion, is dependent on the position ot the 
perihelion of tlic eaiths orbit in the ecliptic; inoicover, this position is 
varying from year to year Here, then, is anothi r and most imjioitant cause 
of till' vantitioii of the time of true fioin that of mean noon, by reason 
of which cause alone it muy be calculated, that at certain periods of the 
you the'time of true noon would difter from that of mean noon by about 
«' 20 " of time 

It has been before stated that, by leason of the obliquity of the ecliptic 
«ihnie, the times ot true and mean noon might be made to differ IQ'S 9 " of 
time If, then, the time of greatest vaiiation from the one cause coincided 
with the time when the greatest variatnin takes phiee by reason of the 
oOier cause, then both thus conspiimg, the whole variation of the time ot 
true from that of mean noon would be nofless than 18'23 9" But this 
IS not the case,—and the maximum interval between the time of noon as 
shown by a good clock keeping mean time, and tlie true timd of the sun s 
passing the mc*ridiaii, never exceeds 1 0' 17" of time* IVIorcovei, by reason 
ot the irregulinty intiodueed by the elliptic motion of the eaith, the 
f oiiicidenc e of the time and mean noon at the equinoxes and solstices is 
destio^c'd, and line noon is shown hy the clock, not at the peiiods of tlic 
ecjninoxes and solstices, hut at the following |>eriods,—the Ihtli Ajnil, 
the loth June, 1st ^ptemlicr, 21tli Decenihcr The sun gams upon the 
clock beiweem the two first of these* periods, loses duiing the sc*con<l, and 
g uns again during the thud It is htlund the clock by its greatest interval 
of 14'37^^ on the 11th of February, and liefore it hy its greatest interval 
of 11/17" on the 3d of November 

There are thiec methods of measuring time, commonly in use among 
astronomers 

1 It IS measured hy sidereal time, which is regular, being governed 
by the regular revolutions of th<* earth upon its axis, as shown hy succes¬ 
sive lotums of the imnidian to the same star 

2 It is measured hy mean time, the nature of which has been suf- 
ficumtl) explained in the preceding pages, and the method of regulating 
an astionoraieal clock, so as to show that time (see p 358), this time, 
likt sidereal time, is umjorm^ being <ltq)emh nt upon the period rcquiicd 
hy the earth to make pne* ccjmjileie ievolution in her orbit 

3 Solai, or true time, as it is called, which is measured by the time 
hetwccii two successive noons, or ac'tual passages of the meridian of any 
place ovei the sun, and that time not being the same at all seasons of the 
}car, it follows that solar time is irregular^ and that the solar hour, which 
IS the 24tli part of the solar day, has not exactly the same length on aDjy 
two successive days 

The difference bctw^cen true and mean solar time,* explained m the 
preceding pages, is called the cc^uation of time Clocks, called equation- 
chicks, have been so constructed, that whilst one of their hands shows 
on the dial-plate mean time, the other points to true time The mecha¬ 
nism of a clock, whose hand is to follow the irregular course of the 
sun, through each quaitor of the 3 car, is, howoer, so complicated, that 
little dependence can be placed upo^ it 

{ 
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The sidcucul day, uhicli, lilco the sohii, is divided into 21 liours, com¬ 
mences at the instant when tlie incndian, at the place ot observation, 
passes? over the equinoctial jioint Aries, and terminates when it returns to 
that point 

Thus the time of the sidereal day, when the meridian passes over 
any particular star, is the time which it takes to revolve from the equi¬ 
noctial point Aries to that star, and since it revolves regularly tlirougli 
in every sidereal hour*, it is manifest that, allowing at the rate of 15° 
for each sidereal hour shown hy the clock, (or, as it is called, converting 
the time into degiees,) wc may ascertain at once tlio light ascension of 
the star, which is no othei than the number of sudi degrees intervening 
between it and the point Aries, by observing the sidere«il time when the 
mciidian passes over it 

ISiiice the light ascciibions of all the princi]»al stars have been accu- 
latcly .isccituned, by observing the bidcic,il tunc shown by the clock 
when the mcndiau passes over any such stir, we may conversely ascer- 
tun vvhethA tlie clock be right or not, and it is thus that abtronomical 
clocks aie regulated 

Solar time is found hy obserMiig (lie time of two successive passages 
ofthesunovei the mendian, and dividing the interval into 24 Louts 
It is tli<» time shown also hy a well-constiuctcd sun-clial 

Alcan time is found by ob'sorving the tnu time, and allowing, accord¬ 
ing to the tabh* of equation of tune, foi its dithueiicc from true time 
Thus, to determine the mc.in time of noon, we should ohstroc hy ourcfoik 
the tme time of noon, oi the exact time of the mciidiaii passing 5vcr the 
centre of the buu If then w^i* deduct from this, or add to it, the equation 
ot time for the noon of that day, the result will bring us to mean noon 

Tlieie IS yet another, and practically a better method If a clock 
be set to true mean time, the stars will (\ery day complete an apparent 
1 C volution,—that is, the meridian itself will complete a real revolution,— 
precisely 3' 55 9" before the hour-hand has completed its revolution of 24 
hours on the dial Observe, then, two successive transits of a star, at 
the first set the hour-hand at 12, and regulate it so^that at the second it 
bhall show 3' 55*9" short of 12 It will then be regulated so as to show 
mean time It only remains to sH it at the mean noon, as explained m 
the preceding page 

• This IS evident from tin tact that it templctcs i*w revoiutfuii of 360** lu 24 
sidereal llou^ 
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YU 

(fAsl>J- TI\J»RO<iI<N 

Ti IS now my intention to intioduco to your iioluo a mobt rciiuukdlilc 
.iikI ushn*^ gdsoous eU mont, naiiKlv hydio^rn Jkfon*, 1 io\n- 

^ou <ciii su<(c<.‘d piopoily m evolving it, tlion aie several ru.mipii- 
lations jequisite lo be penforme el, which aiei as follows 

In tlie hist pl.xe!e», you must eilitaiii ii pouiul or two of the nu'tal 
2/i/e, .iTul molt this in .in iron l.aello o\oi <i bright fiic, just as you woulel 
so iniKh hud Wlieni perfectly mdte'cl, pour the nutal very slowly 
liom i luMghtof tlire*(' oi foui loot into a birgc juiilful of cold watei , i' 
will hiss .ind sjKittci a good elo.il, hut >ou Jiccd not ho ahirniod at that, 
tor the ro is no d.inge r It is he st not to hohl the l.idlo so th.it all the' 
melted zinc falls ex.ictly in the centre* of the watei, hut eaiiy the 
ladle' round .ind round, so that the melted metal ni.iy he moio dispeised 
111 its tall >Jo\\ h.iving done tins, emptj the* watei fiom the pail, and 
>ou \m11 find .it its bottom tlie /me m sm.dl iiitgulai }netes, of vaiious 
sizes, cedlcct them togethei (.uiel he. c.iieful hon jou elo this, leir seimo f>l 
tliem aie leiy sh up, and will wounel the hngois \cry sevenIj), aiiel 
pi lee them on a sieve*, oi in a huge fuime*! lo eliain 

Ihc pioccss of thus r< due ing /me into sm.ill ji utieh s js calle*el gut- 
nuhtliuH^ .mel the rtsull, guinulaUd ztm , it is a vciy ce)n\cnicnt fonii of 
the metal toi m.iny upeiations You would find it .i maltor of no small 
dilheiiltv te) hieak up a m.iss of ziiie hj mocliameal means,—uith a 
chise ‘1 anel hammer it would t.lke. you a hmg time, hut Imie, by the 
elieniKtil igenej of he. it, jou destio> the eohesiem of the. iiie*tal in a tow 
minutes, ,md hj penning it m the molted state' slowly into watei, it soli¬ 
difies into small masses Thi^ o])euatioii of gi amdalwii is not tonfinoel 
to /me .done, ni.aiy other metals may he similarly heated, .ns wiU he 
fuJlj shown here liter 

Tlie gianuhi1cd*zitu must now he ilne*el by spieading it on the^ hob 
of tlie giate, and whilst this is doing, jou may piotced to anothei 
Opel a lion 

JSeleet a soft, sound, and aeeuiately-cut coik„that will tightly fit a 
nanow-mouthed pint glass bottle, .md with a “ lat-tail" file or>“ rasp* 
make aeiuul.ii hole venj iKatlj thiough the oenk, so as to‘admit one 
eiul of a foot of common “ gas-tuhing,” either of pewtci en coppei If 
this does not liappeii to fit as aecuiatcly as you coulel wish, iut*lt a little 
hee's'-wax aiound it, the tube must iww he bent into a shape something 
like* the Ictteu JS turned thus, zr A little knack is le'quiied in thus 
beiidmg tlie tube so ns to make two legulai and li.uidsocim bends, foi if 
>ou do not mind veh.it jou are about, you will get a ve*ij ugly sh«ipe, Hat 
111 some p.irts, and louiiel in otheis, on aetount of tin ^inet|ual strain 
upon the metal, but if } 0 U stop up one end of the tube with a nnall 
eoik, thou fill itdull of diy Stind, .and stop up the other enel also with a 
eoik, jou leneler tin tube mueh inon* manage ihlo, he cause as xou lx nd 
it, the enelosed sand lesisfs any^inecjual pre'Ssuie, and suppoits all parts 



m i»n(Kri > 


of the metal alike, and tlius }ou obtain a >ery neatly bent tub(^, now 
remote the corks and shake out the sand Put an ounce oi two ol irui- 
mdated zinc into the bottle, and about half fill it with ivater , ami liaMiig 
arranged your pneumatic trough, and all its bottles and jais with col (I 
watei, as diiected for OMjgen^ pour into what W'e will (all the gas-botth, 
that IS, the glass bottle, some strong sidphuric ai id (oil of vitnol), until 
you find a tolerably bnsk (Jferviscente ensue, thcirinsert the cui\cd pipe, 
w^ait a minute oi so before you plunge its extremity under the water ol 
tin* trough, in order that all the common air niiiy he thoioughly expelled 
by the hydrogen which is evolving, for the cfiervpscouce is due to its 
libeiation Then proceed to collect it, by causing it to bubble tliiougli 
tin* water, as for oxygen or chloiine, you will hnd it come o\ei >ery 
readily and very abundantly, but should the action flag .ifter a time, 
l*mpty out the liquid contents of the “ gas-bottle,” leaving only tlio /iin, 
ami iJibort a fiesh diaige of uater and acid as before, and thus you in.iy 
go on ovohiiig hydiogen until all tin* 7inc is entirely dissolved Now 
you hnd tliHt the hydiogen gas collected in youi jnieumatn apparatus is 
as jierfectly invisible as tommon an ox oxygen , but peibaps during the 
operation of collecting it some has escajied, and you have oliserxd a 
peculiar smell, this, how ever, is owing lo impuritus in tlio zim employisl 
in the cxpoiiment, perfectly-]mie hydiogen is devoid of smell, hut it is 
a most dilhcLilt in ittc*r to obt lui it Ilowc mi, what you have collected 
IS quite puic enough for all your cxpciiments, and now proceed to ex¬ 
amine its pioperties 

Open a bottle of tin gas, and imnn rse a lighted taper,—the /fydiogen 
instintly takes with a very p.ih fkiuie, so pale*, indeed, assi.iicdy 
to b(* Msible in bioad day-light, it is tlieidnre an inflammable gas, 
but you will i(inaik tliat the tapeu is extinguished,—so that hydrogin 
although inflammahlv^ .ind highly so, as subsiqmmt expiumeiits will 
show, yet will not suppoil comhnslion You will have a b< tt< r oppor- 
tutiity of examining the flame of liydiogen if you make a hole thiough 
another cork to fit the large end of a long piece* of tobacco-jupe, and 
placing this in the neck of tin* gas-bottle, afti r putting in a cbairgc of 
zinc^ waler^ and acid, illow the cflervtsceTKc to piocecd for .ibout two 
minutes, and then apply a bit of lighted papci lo tlo othei end ol the 
tobacco-pipe, tlu* hydrogen will instantly take hre* witli a sbaip ])op, and 
bum fora^ery long tiim with a beaiititul pale flame Tins .niangcnient 
constitutes “ Piiestlcy's plnlosopbit d cnidh Kitiici in unlucky term 
by the because, althougli .'i jihilosophual^ it is by no means a 
liminons candle, being the puiest and palest foim of fl.um* Intbcrto 
known riace it in a d.irk room^-and you will hardy be able to distiii- 
^iish the printed letters of a boolccMn when held very dose toil, but 
although thus uon-lumiuous, it is most intensely hot, it will readily 
kindle a bit of paper or wood, and beat a bit of iron to a \ciy high tem¬ 
perature, or if you happen to have a bit f>f thm jilatiimm-w ire .amongst 
your‘‘chemicals,” hold it m the pale fl.imc and remark bow intensely 
the 1^1 e is Ignited^ not burned, remember, and how raudi light is now 
suddenly e*volvcd, by the intioduction of this and* almost infusible 
ami ineombustilde metal The book .letUcdly becomes Ic'giblc now , but 
remove the platiiium-wire and it is^no hAgcr so 
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All thcBP facts roganliiig the increased light of pale flames by the 
intioduction of solid bodies, >\ill come before you on a future occasion, 
and therefore I do not cntci upon them in detail at present 

Now, in the first exjieriment, with the bottle of hydrogen m the 
pneumatic trough, and also in the second, with the ‘‘ philosophical candle,” 
the gas took fire with only a very slight pop, scarcely men ting the title 
of an explosion, because it was tolerably puie and fice from admixture 
wuth common air, but supposing this to have been picsent, what result 
would h.ive taken place? why, the hydrog<»n, instead of burning quiet It/^ 
would have burned with crplosion 

Let us take tlie “ philosoplncal candle,” to illustrate this point 
You find it burning quutl^^ on, because the combustion is supported by 
the air around, which comes giadually around to answer the demand of 
tlie flame for oxygen^ which, as I have fiequently told you, is one of th^ 
constituents of air, hut, supposing that applied a light to the end of 
the tobacco-pipe, the inst.int after the aetd was poured on the water and 
vihatwcmld liavc been the const <pu nte^ why an explosiciCi,—because 
the iiiatcri.ils only occupjmg about one half of tlie bottlc% the otbei half 
was filled wnth air, and when the hist poihoiis of liydiogen were evolved, 
mixing with tins they had enough to suppoit then combustion, 

not slowly, Imf rapidly, and the whole anangemeiit would have been 
blown to pieces by tlu explosion 

Hence, in (‘xiienmeiiting wutli hydiogcn, you should ahvajs be cau¬ 
tious to let the common air be completely expelled before jou attempt 
CM then to collet t or inflame the gas, otherwise a seiious accident may 
happem to you, by the fragments of the glass appaiatus being violently 
scattc'red around by the explosion 

"V ou can fe.ifely make an expciiment which will satisfy }ou rog^uding 
tins inattcM, by ftiking ti bladder rather more than hall full of an, and then 
t^mg it on to the hent-tub<» of the gas-bottle, or the pipe of the “ philo¬ 
sophical candle,” until its inflation is completed with hydrogen, thbn, 
removing it from the tube, bold a lighted taper to its neck,—the mixture 
of air and hydrogen will explode with great violence, rending the bladder 
into threads 

Take a tin tube, about tw^o inches in diameter and a foot long, closed 
.it one end, fill it with water in the pneumatic trough, as you would any 
other 1 essed, then transfci into it vzj; paits or small glasses full of air^ and' 
two of hydiogen^ —‘^PP^y ^ to this, you get a loud explosion, and 

thc're IS no danger of any accndeiit happening Do not attempt the expe¬ 
riment in a glass tube of similar size 

Supposing tli«it you again take Ahis tube and transfcMr into it one 
measure or part of oxygen^ and two of hydrogen^ and put a lighted tapey 
to this mixture, you will obtain a yet more ra]^ and powerful explosion, 
because the oxygen being /n/re, and uiimiXed witlr fut^^ogen, ^ in* 
atmospheric air, the hydrogen combines with, it far moie intensely and 
eagerly 

Next to the inflammability of hydrogen^ its l^tly is the tnost revnark- 
able (haracter, and we will now proceed to examine this 

Take two bottles of hydr^cii, ]>lacc one of them on the table, with 
its mouth Hpwatdsy and icmove the stopper, hold tht othei with its 
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mouth dotVHfva?ds, and remove its stopper, let the bottles remain m this 
position for about a minute, and then apply a lighted tai>ei to themoullis 
of each, you will find no flame issue from that with its mouth npwatds^ 
but a flame and explosion from th*it with its mouth doiviiwanls , both 
bottles were full of hydrogen dt the outset of the expeiiineiit, therefore, 
what has become of it out of the one bottle^ Why, the light hydiogcn 
has ascended into the air, or, if you please,* the hettvy air has pressed it 
out of the bottle, but the liydrogim remains in the bottb' ludd with ils 
mouth downwards^ because^ being so much lightei tli in air, it cannot fall 
tlirough it, nor can the licavy air foieo it out, a little mixture of the an 
and hydrogen certainly docs take place, and that causes tlio explosion 
wdien you apply tlie taper, iind ultimately the hydiogen ivould all escape, 
in virtue of a singulai tendency winch all gaseous bodies have to mix, 
liowTVcr opposite may he their relative weights or specific gravities, as 
will appear from the following expenment 

Take a glass tube, about eighteen inches long, and an oiglitli of an 
inch in the bore, open at both ends, perfor.ite two corks that will fit the 
necks of two stout nanow-mouthed four ounce bottles, .ind thrust a 
coik on to Cticli end of the tube, now fill one bottle with hydwgcn^ 
and the other with oxygi w, and connect tliem with the tube .ind corks, 
so as to stand like the annexed figure, tlio lower Iiottic containing 
the oiyge?/, and the uppcT the hydiogen, leave them tlius at rest for 
some hours, and then nncoik them, and by a lighti*d tajier test 
them hotli, you will probably find the contents of each ex]dosive, 
and c'ertainly so if yon leave them connected for a da^ or tw^i 
This pioves that the heavy oxygeii lias n^iended^ or been attiacted 
upwards by the light hydiogen^ and vice versa, or otherwise, how 
could each bottle contain a mixture of the*"two gases'-^ 

This 18 a \(&ry intc*restnig experiment, and well woitli making, I 
should tell you that in corking the bottle, containing tb(‘ hydioixcn^ you 
must hold it with the mouth downwards, and that containing the oiygen 
with the mouth upwards 

The experiments relative to tin levity of hydrogen .ire very riiirnei- 
ous, and very beautiful, and it is difiieult to make a scb^ction of the most 
striking. You probably voiy well know that balloons ^\ero generally 
inflated w*ith hydrogen^ previous to the discovery of the levity of lonl-gas^ 
or carburet ted hydrogm, you may imitate the inflation of a balloon on 
a miniatJUrc scale, by obtaining, from the pliilosopliical instiumcnt makers, 
a small balloon, made of membran^, about six or eiglit inches in diametci, 
these aie now very commonly sold at half a crown, and from that to five 
or six shillings each, they arc exci||(»ivcly light, tind if you press all the 
mr out of one of them, and then tie it on to the hont-tubc of tlie gas- 
bottle, or the pipe of the |dlilosophical candle, you can easily inflate it 
with hydrogen, arifi then upon det.ichmg it from the pipe, it w'lll be found 
so buoyant as to tine rapidly to the ceding of the room, where it remains 
until the hydrogen escapes through the pores of the im mbiaiie, and then 
your ftima'iUie balloon fells to the flooi 

When this etoenment was first sliowii to a party of philosophers, (I 
believe by Dr Bhek,) they, being unaccmauited with tlie extreme levity 
of hydrogen, could not believe that the thin membrane or bladder rose 
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and rcin.ilnod at the coiling of its own accord , they suspected that some 
conf(‘dcrato was m the room above, who, at .i given signal from bolow^, 
drew up the thin bladder, by means of a fine horse-hair or silk thiead, 
attached to it, and passing thiougli a small hole in the ceiling * 

lialloons of enormous magnitude, inflated with hydrogen or ear- 
buretted hydrogen, aie now so common, that almost everybody is aware 
of the cause of tboir Ascending force, and no one suspects that they are 
pulled uj^waids by any threads oi stiings But, although thus common, 
a balloon asc ent never fails to excite a vast deal of attention and interest, 
indc'od, I think if a most magnificent sight to sec a huge balloon bound 
.iway from the eartli, and soar away amidst the regions of the air 

llitheito the balloon has not proved a very useful instrument to 
scu*nee, although some curious facts and observations conciuning the 
state of tlu* higher regions of the atmosphere have certainly been con- 
trihutiMl to oui stock of knowledge through its agenc} , and \yo cannot 
help looking ioiuaid Avith sonic considerable dcgicc ol interest for an 
authentic and detailed account of the magnificent voyage iff 480 miles, 
lately m.ule h^ three aeioiuruts in the stupendous “ V^auxhall Balloon ” 
I5ut to return more immediately to the ininiatnie cxpeninents of tlie 
lahor.iloi}^ there is another way of showing the levity of hyili(Tgcn, both 
beautiful uni instiuctive ]!^1ake a basinlul of strong so.ap-1 ithcr, insl a^ 
if you were .ihoiif to hlow^ common soap-lmhhlos , (an amusement, by tlie 
wa^, piactised by the imnioital Newton, and therefore deniaiuhng no 
apology foi Its .ip])ai(nt simplicity oi ehildishnoss) Then fill a large 
hladdef (fitted with a stop-eock) full of hydrogen, fiom cither appaiatus 
alitvuly desciibed, and to the stop-cock adjust a short tohacc o-pi])c, 
imnuuse this in the litliei, then open the cock, compiess the hladdoi 
gently, and you will succeed in blowing a soap-huhhlc with///yc/rogcw^ 
detach it tiom the howl, and aw.iy it will soar into the an with gicat 
lapidity this is anotliei niimature balloon But you will voiy piohahly 
say, “ Why, any common soap bubble, blown by a child will do tin* sann* 
thing Yes, it ccitamly will ascend, but with nothing like the same 
lapiclity, and the jcsi^on that it ascdicls at all is, that the breath from the 
lungs with which it is blown is wmmet^ erpatided, and theiefore lighter 
than air, it is an imitalioii not of tlie ‘ air-balloony* which ascends on 
account of its inheient and pciiiimcnt levity, but of the fire-halloon^ 
which ascends because^the air within it xstvmjioratdif rarefied by exposure 
to a high tcmper.iture When this cools, the fiie-balloon falls,—^vhc'reas 
the air-hallooii,” mcaumg by the tenn'a gas balloon, will go on ascend¬ 
ing until it hursts by expansion m the higher regions of the air A fact 
Ibis, well knowui to acuonants, who, they rise to a great altitude, are 
obliged to <illow^ a considerable poitioii of the gas to escape, or othcrwi*^ 
it would expand m the laro regions of the air, and burst the balloon 

I have not space hcic to enter into more details t^onceming the art 
of aerostation, and therefore shall take leave of the subject, and direct 
your attention to another experiment, illustrative of the levity of 
liytirogen ^ 

Take a wide-mouthed glass bottle or ]ar, full of common and 
anothoi of the same sizec filled with hydiogen, hold one in eacli hand, 
with the mouths downwards^ and in tJiis position let an assistant take out 
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the stoppei of oa( li, thou* place the nock of tlie botilo of 
illogen close af^aiiist that of common air, and transtoi, «is 
>ou nould do in the pneumatic trough, the hydrogen into 
the bottle of air, thus it will use through the cri?, dispbice 
it, and fill the bottle, as a lighted candle applied to its 
mouth will show you directly, by an explosion, but if you 
similarly test the bottle that fiist contained the h}diogcii, 
you VI ill have no explosion, because tl is now filled with 
air, in which, of course a candle will quietly burn 

Ilydragdi is the lighte9i substance with whi^h the diemist is ac¬ 
quainted,—indeed so light, that foi nieily its pondi rahlc natuie vv as douhtod 
by some plulosopheis, foi good balances could not deket its weight, even 
when in very large volume Tlie chemist, however, invoked tin aid ol 
tlie moclniinst, who produced a balance capable of luMiig aff(<ttd by tins 
highly-attenuated elementary tormof matter, 100 cubical inches of which 
were found to weigh about hvo grains, still further perfecting the 
balance, hydrogen was found to he yet a little h(ain<t^ until it the ]neseTit 
day itswe'iglit is detemiined with all the .iccuiacy that can he ensiiicd, 
and it IS found that 100 cuhicjxl inches weigh 2 118 gr.iiiis Such is 
the perfection of incchanK'al skill, tliat ^somi* Ii.daiices are actindly 
affected the we'ight ol otn mhidd nn h of hi/dto^tn ' 

Jlosides milainmability and ]( vity, h>diog( ii has anotJiei icmaikabh 
propelty, namely, that of piodining mitsual sounds duimg its conj])Ustion, 
*iiid the mode of expenmeuting to obhuii the lesult is sutlidently sinijile 
Obtain a eommon brass blowpipe, heat its sm.ilh r e rid red-hot* in the 
fire, suffer it to cool, and then make it perfectly stiaiglit, (you must not 
attempt to do this whilst it is hot, for hot hiass is veiy luitrle*,) substitute 
tins lor the tobacco-pipe m the philosojdiical candle,” and proceed to 
evolve^ hydrogen, W'hich, after the laj>se <»f i mimito oi two, kindle at the 
end of tlic brass tube You must not ba\( a xiy lapid evolution of 
the** gas, therefore do not pour in much acid, ne ither let tin* znu he too 
small,—indeed a lump oi two ishettei tlian a iiuniboi of small pieces, foi 
you do not require much liydiogm, and only w'aiit^a very small fl inic 
Having succeeded in obtaining this, hold over it so as to enclose it, a tube 
of almost any material—^glass, brass, tin, oi coppcT, about .in inch in 
diameter and eighteen inches oi two feet long,—.ind .i singular musical 
sound IS 'very soon pioduced By partially closing^thc tube .it top, or by 
employing vanous-sized tubes, a great vaiioty of tr>ms m.iy b<‘ produced 
This e^ect is not, however, 'pc*euli.u to hydiogtn, for otlici inflam¬ 
mable gases also produce it, hut none in such p(‘if(ctioii ,is hydrogen, 
there is no magic m the matter, fer it simply depends on the inlinite 
lumber of small explosions of hydrogen with the common air, and thesc» 
succeeding each other with vast rapidity, and being rcverbeiated by the 
sides of the tube, combine to produce a musical sound 

If, in order to produce a musical sound l>y the combustion of hydio- 
gen, y^ou happen to hold a glass tube over the flame, you will find its 
intcwKJr very soon covewed with a sort of mist oi clew , or if you hold a 
clean, diy, .and cold bell-glass over it, .ilthough you obtain no sound, yet 
you still find this deposition of moisture on its^ntciior 

1 have now to point out to yi^u the cause of this lemaikable .ip- 
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pcaranco, which at first sight you would naturally enough conclude wms 
rcfernhle either to the dampness of the glass, or to some steam arising 
fiom the effervescent mixture m the bottle to which tlie jet is attached 
In order to satisfy you that tlio appearance of tlie moistuie is not aoci- 
dental, it may be worth while to prepare and burn some perfectly dry 
hydrogfn, and this experiment will give you a notion of the way m 
which some gases are tlestica'led 

Animgo a little appamtus like the annexed 
figure Two bottles, each fitted with a cork, p<»rfff- 
lated so as to allow the tube from a to pass to tin 
bottom of n, fioin w'hosc coik a straight tube arises 
a piece of tobacco-pipe will answer the purpose, oi 
the brass tube alie.ady spoken of Pour some strong 
mfphu) i( fi< id into n, so that the end of the bent-tub^ 
(winch should be of copper or glass) just dips be¬ 
neath it, you can easily judge how much will be 
netcssaiy by previous a outside aclmeasnienieiit, then ^ut in the 
coik, and make it ht tight with melted w\ix Into a put the ztne^ 
wateu ‘Wid mid^ and then quickly make its cork tight also I^ow 
>ou will observe that as the hjdrogen evolves in a, the bent-tube 
conducts it into n, and as it bubbles through the sulphuric acid, 
should any steam oi nioistuie be hurried over by the heat of the edfer- 
vescciiee, it w'lll be absoibed and ariestcd by the aeid, which is exceed¬ 
ingly hifgtwnctric^ and has a strong attiaction foi w’^ater, dty hifdrogni^ 
therefore, will now fill n, and issue from the jet, and when you judge 
that all the common air is expelled from both liottles, you may kindle 
thehydiogen, ludd the dry hell-glass over its flame, you will obseiie 
tliat although the gas is diied,*yct its flame still dqiosits moistuii‘ on the 
intcnor of the cold glass The reason wdiy this takes place is as follows 
You very well know that a combustible body cannot burn without some 
mpporiet of combustwn hemg present,—that a candle biums in air 1>tca%sc 
the oxygen of tlie an suppoits its combustion, such also is the case with 
hydrogen, its flame in this cxpeiiment supported by tic oxygen of the 
air, the hydioQcn and tlio therefore, ha\c a mutual affinity for 

eachothei, they combine^ and, however strange it may appear, the result 
of the combination is mater This is an excellent instance of chemieal 
affinity, and sliows yoji in a most sinking maniuff how completely che¬ 
mistry is a science of experiment Who would imagine that tvsktei con¬ 
sisted of two invinbfe gases ^ that thl^, however, is the case, has been 
mcOtitcstibly proved, and it is found that wdienever hydrogen has its 
flame supported 1»y ori/gew, nothing|but water is tlie product of he 
conflbustion ^ 

Then what is the product of the combustion of a candle, a lamp, oi 
a fire ^ TThy this is rather more complicated, but I mtlst just mention it 
here, for I think vou wiU understand it Tlie w^ax or tallow^ of the 
candle, the oil of the lamp, and the coals of tlie fire, consist of hydiogen 
and carbon^ both combustible bodies, and when these enter into combus¬ 
tion, the hydrogen unites with the oxygen to pioduce water^ and the 
carbon with the oxygen to produce carbonic acid^ —so that when you say 
that the candle, the lamp, or the fii 3 j^ are burnt ouiy you, in fact, mean 
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that they are resolved into water and carhomc aeid Considering the 
enormous quantities of fuel hourly consumed, either for the sake of its 
heat or of its light, you may very naturally put the question, >\hat be¬ 
comes of all the water and carbonic acid ? why are we not drenched with 
showers of tlie one, or suffocated by the deleterious vapour of the other ? 
For this reason^—^because air has the repiarkahle property of dissolving 
watery vapour, and therefore as it pours iiAo the tiir, it is rapidly w.ifted 
along \\itli the carbonic acid, and so diiFused throughout the enormous 
toulk of the atmosphere, that we^ never find any in< onvenient accumula¬ 
tion of these products of combustion • 

To show that water is produced by the hydrogen of a burning 
candle, hold a cold and dry bell-glass over it, and you get the watoiy 
vapour condensed on the cold surface directly, now close the mouth of 
tlie bell-glass with a card or plate, turn the mouth uppermost, remove 
the card, and quickly pour ima little hme-walet^ a perfectly clcai liquid, 
but it instantly becomes turbid and milky, upon meeting with the con¬ 
tents of th§ jar, lime-water is a test of carbonic acid^ —it unites with it 
to form cariionate of hme or chalky which is the cause of the turbidness 
Try a similar expenment with the flame of put e htfdrogen^ —^you only 
obtain waler^ and the lime-water is not troubled 

The discovery of the composition of water was made by the cele¬ 
brated Mr Oavendibh, and its composition is now universally admitted 
to be oxygen and hydtogen^ m the proportions by weight of CMght parts 
of oxygen to one part of hydrogen z± nine pai ts of watet, you will re¬ 
member that eight and one are the equivalents of oxygen and hydrogen^ 
consequently nine is the equivalent of water Now there arc many other 
experiments that I might adduce which would show you the conijwstlion 
of ys ater synthetic ally^ but they recj[uire more manipulation and apparatus 
than I presume you are yet master of, I shall, therefore, content myself 
with adducing two mstmctive experiments to show its demmpositvon^ or 
analysts The materials in the “ gas-bottle*' or the “ philosophical 
candle” apparatus present you with the first, theie you have ztne^ water^ 
and sulphuric aetd^ and you evolve hydrogen^ —but why^ Because the 
water consists of oxygen and hydrogen , the former is attracted by the 
ztncy forming oxide of zme^ with vj^hich the sulpthuric acid instantly unites 
to produce sulphate of ztne^ whilst the hydrogen escapes in the gaseous 
form. Its source, thercefore, is theT water ^ihich zinc is enabled to 
decompose wad Toh of its through the agency of the sulphuttc 

acid If you wait till all the ejfervestemc oi evolution of hydrogen 
ceases, then pour off the clear liquid into an e^thon basin, and evapo¬ 
rate it to about one-fourth its hulk^ upon letting it cool, you will obtain 
perfect crystals of sulphate of zinc^ which is a metallic salt, looking very 
much like Epsom salt, but is violently emetic and poisonous 
^ There are other metals that attract oxygen from water, simply by 
coming into contact with it, without requinng the intervention of an 
acid to call their affinities into play. Potassium is one of these take a 
^globuh^ of it about the size of a pea, and put it in a bit of glass tube about 
half an inch long, closed at one end Fill a bottle or jar with water, and 
invert it on the shelf of the pneumatic trough,Jiold the tube containing 
the potassium between the finger aigl thumb, so that its apertuic may be 
VoL II gB 11 
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closed, and then plunge it beneath the mouth of the bottle, keeping it 
closed until fairly beneath it, then gently withdraw the finger so as to 
let the water get at the potassium,—^you will instantly find a copious evo¬ 
lution of gas ensue, which will rise into the bottle it looks smoky at 
first, but agitate the bottle a minute or so, and it becomes clear , then, as 
usual, test it with a lighted taper, it inflames, m fact it is pure hydrogen 
The oxygen of the water combining with the potassium to produce oxide 
of potassium or polassa, hydrogen is evolved and thus collected Potassa 
dissolves in the remaining water of the bottle, and you can detect it b^ 
means of a bit of turmeric paper^ which it renders hrown^ because it is 
an alkaline oxide j and now that you are convinced of the evolution of 
hydrogen^ you can throw a bit of poias num on a very little water in a 
cup or glass, the metal Jtoats on the water, evolving a beautiful rose- 
coloured flame j and the water being in smaller quantity than in the bottle 
and trough, a stronger alkaline eflect is now manifest on the test-paper, 
because you will recollect that the small bit of potassium only decom¬ 
poses a very little of the water, leaving much undecomlposed, and 
capable of dissolving the potassa, but of course, if you put a globule of 
potassium, the size of a nut, into a few drops of water, it would all be 
decomposed, and the potassa be left in a solid state Tlie rose-cohured 
flame in this experiment is due to a little of the potassium combining 
with the nascent hydrogen^ forming potassiurelted hydrogen^ which m- 
flames by the violent heat of the chemical action produced by the attrac¬ 
tion of the oxygen for the pnncipal part of the potassium. When you 
made the experiment under water instead of upon water, there was 
simply decomposition of the fluid, and no combustion of the nascent 
hydrogen, because no oxygen was there free to support it 

In these experiments you will remark that we have only succeeded 
An evolving the hydrogen of the water in a free siate^ the oxygen having 
entered into combination with the zinc or potassium , and in all Similar 
cases of the decomposition of water by metals, the oxygen is ncfter 
evolved in a free state; if you wish to obtain both gases from water, you 
must decompose it by voltaic electricity s and the mampulations necessary 
for this experiment, as well as for the determination of some other facts 
connected with the history of hydrogen, and especially its combmation 
with chlorine^ forming muriatic acid^ will form the materials of my next 
discussion t 
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ttCCENT INPORUATTON ON 

THE PEEVENTION AND DETECTION OF SECRET AND 
ACCIDENTAL POISONING, PARTICULARLY 
WITH ARSENIC 

i • 

One of the most beneficial victories of practical science is that 
which the subtle and invisible agents which may have been used in the 
secret destruction of human life, are detected, seized, and exhibited 
No matter how minute the atom, how mingled, how dissolved, the sa¬ 
gacity and skill of the modern chemist ascertains its presence, separates 
It from all possible combinations, fixes .ind exposes it, ‘‘palpable to 
sense ” 

Too much notoriety cannot be given to this truth Were the pub¬ 
lic-spirited vicar of Tfatton living*, he would have felt it his duty to 
have promajgated it from the pulpit The use of poisons in tins 
country at least, IS now confined to the most ignorant classes, and'if 
the knowledge under consideration wore thoroughly diMseminated 
amongst them, almost the only motive to this species of murder wouhl 
be taken away, A conviction of this truth has recently influenced the 
Society of Arts ^’id induced them to depart fl*om tlie avancious prin¬ 
ciple of hoarding up the scientific tieasures whuh may have been 
intrusted to them until they can be published, either for emolument 
or vamtyt, • 

In the early part of this year, a paper was presented to this Society, 
by Mr James Marsh, of the Royal Arsenal, AVoolwich, desciiptive of 
A Method of separating smalt Quantities*of Arsnitc^ foni Substances 
with which it may have been mixed The merit of this paper was esti¬ 
mated so highly, that the large gold medal of the Society was awarded 
to the author and further, so admirable was the simplicity and efficacy 
of the process, so little the preparation and cost of apjiaratus necessary 
to make a most exquisite analysis, and so important to the public interest 
was the object of the process, that the Society ordei'ed the instant pub¬ 
lication of the paper, instead of impnsoiung it in the pigeon-holes of the 
secretary, until the next succeeding volume could he published Equally 
impressed with the importance and rxcellenco of the process of Mr 
Marsh, we propose to follow up this phjlantlno]>ic intentiou of the 
Society of j!*rts, and to present it to our readers, satisfied tliat they 
Mull be struck with the beauty of this ingenious and practical application 
of chemical science, Mr Marsh introduces the subject by stating tliat — 
“Notwithstanding the impiov^ed methods that ha>e of late been 
inf^ented of detecting the presence of small quantities of arsenic m the 
food, in the conten|s of the stomach, and mixed with various other animal 
and vegetable matters, a process was still wanting for separating it expe- 

* The late Dr Parr It was m his j •|' It is tins principle whft h has dictated 
church, tfter momiug service, that he an- | the notice or request distributed by the 
nouuced and exhibited to his parishioners, Royal Society, Mnth the copies which are 
Dr. Carmichael Smyth’s celebrated mode granted to a contributor of las own paper, 
of preventmg and destroying contagion. Several othei*Sociotie*s in London are sum- 

l^larly costive 
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ditiously and commodiously, and presenting it in a pure uncqmvocal fonii 
for examination by the appropriate tests Such a process should be 
capable of dettrting arsenic, not only m its usual state of white arsenic, 
or arstnious acid, but like*wise in that of arsenic acid, and of all the com¬ 
pound salts formed by the union of either of these acids with alkaline 
substances It ought, also, to exhibit the arsenic in its rcgulmc or me¬ 
tallic state, free from the aAhiguity which is sometimes caused hy the 
use of carbonaceous reducing fluxes It appeared to me, that these ob¬ 
jects might be attained by presenting to the arsenic hydrogen gas in its 
nascent state the first action of which \sould be to deoxygenate the 
arsenic, and the next, to combine with the arsenic, thus deoxygenated, 
into the well-known gas called arsenuretted hydrogen Being tlius 
brought to the gaseous state, the arseiin would spontaneously (so to speak) 
se])ariite itself from the liquor in wliicli it >\as before dissolved, and might 
be colIectc*d for examination by means of any common gas-apparatus, 
tlius avoiding the trouble, difficulty, and ambiguity of clarification and 
other processes whereby liquors, suspected of containing arsenic, arc j»re- 
pared for the exhibition of the usual tests, or of evaporation and deflagra¬ 
tion, wliuh are sometimes had recourse to in oidei to separate the arsenic 
from the organic substances witli which it may have been inix(*d 

“ I had the satisfaction of finding, on trial, that my anticipations 
were realized, and that I was thus able, not onlj to stpaiate very minute 
quantities of arsenic from gruel, soup, poiter, cofli'c', and other alimentary 
liijuors, but tliat, by continuing the proc ess a sufficient length of time, 1 
could climmato the whole of tlie arsenic in the stjite of aisonuretted 
liydrogen, either pure or, at most, only mixed with an excess of 
hydrogen 

‘ If tins gas be set fiie to as it issuoc fiom the end of a jet of fine 
bore into the common air, the hydrogen, as the moie combustible ingre¬ 
dient, will bum fust, and will produce aqueous vapoui, while the arsenic 
Will bo deposited cither m the metallic state, or m that of arsemous ifcid, 
aceoiding as it is exposed paitially or fiecly to the air The former con¬ 
dition is brought «ib,out by holding a piece of cold window-glass opposite 
to and in contact with the flame, when a thin metallic film will be imme¬ 
diately deposited on its surface, and the latter, by leeeiving the flame 
w^ithin a glass tube open at both ends, which, in half a minute, will he 
found to be dimmed by a white pulverulent subhiuate of arsemous acid 
By directing the flame obliquely within side of the tube, it stiikes against 
tlie glass and deposits the arsenic pa'itly in the metallic sta'te In this 
case, if the tube, wliilc still warip, be held to the nose, that peculiar odour, 
somewhat resembling garlic, which is one of the characteristic tests of 
arsenic, will he perceived Arsenuretted hydrogen itself has precisely 
the same odour, but considerable caution should bo used m smelling to it, 
as every cubic inch contains about a quarter of a graifi of arsenic 

** The lequisite apparatus is as simple as possible, being a glass tube 
open at both^ends, and about three quarters of an inch in its mtemal 
diameter It is bent into the form of a siphon (au, fig 1), the* shorter 
leg being about five inches, and the longer about eight inches in length 
A stop-cock 6, endmgt in a jet of fine bore, passes tightly through a 
hole made in the axis of a soft ^nd sound cork, which fits air-tight 
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into the opening of the loner 
bend of the tube, and may be 
further secured, if requisite, by 
a little common turpentine lute 
To fix the apparatus when in 
use, in an upright position, a 
hole IS made in the wooden 
l^lock c for the reception of 
tjie lower part of the pillar d, 
and a groove is cut 111 the top 
of the same block, to receive the 
bend of the tube a a, Tno 
elastic slips cc, cut from the 
neck of a common Lottie of 
India rubber, keep the tflbe 
firm m its place 

“ The matter to be submitted 
to examination, and supposed to 
contain aiscnic, if not in the 
fluid state, such as pastry, pud¬ 
ding, or bread, 8cc , must be 
boiled with tno 01 three fluid ounces of clean water, lor a sufficient 
lengtli of time 

“ The mixture so obtained must then be thro^^n on a filter to separate 
the more solid parts thick soup, or the contents of the stomach, may he 
diluted with water and also filtend, but watcr-gmcl, wine, spirits, 01 any 
kind of malt liquor and such like, or tea, cottec, cocoa, &c, can be 
operated on without any previous process 

‘‘ When the apparatus is to be used, a bit of glass rod, about an inch 
long, IS to he dioppcd into the shorter leg, and this is to be followed by a 
piece of clean sheet zinc, about an inch and a half long and half an inch 
wide, bent double, so that it will run down the tube till it is stopped by 
the piece of glass rod first put in The stop-cock and jet are now to be 
inserted, and the handle is to be turned so as to leave the cock open 
The fluid to he examined, having hc<m picviously mixed with from a 
drachm and a half to three drachms of dilute sulphuric acid (1 acid and 
7 water), is to be poiirdd into tlie long leg, till lU stands in the short 
one abotit ^ quarter of an inch below the bottom of the cork Bub¬ 
bles of gas will soon be seen to rise from the zinc, which are pure 
hydrogen if no arsenic be piescnt, hut, if the liquor holds arsenic in any 
form in solution, the gas will be argenuretted hydrogen The first por¬ 
tions are to be allowed to escape, in order that they may carry with them 
the small quantity of common air left in the apparatus, after which the 
cock'is to be closed, and the gas will be found to accumulate in the shorter 
leg, driving the fluid up the longer one, till the liquor has descended in 
the short leg below the piece of zme, when all further production of gas 
will cease There is thus obtained a portion of gas subject to the pres¬ 
sure of a column of fluid of from seven to eight inches high when, there¬ 
fore, the stop-cock is opened, the gas will be pfopelled wuth some force 
through the jcl, and, on igniting 1 % as it issues (which must be done 
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quickly by an assistant), and then holding honzontally a piece of crown 
or window-glass fig 1) over it, m such a manner as to retard slightly 
the combustion, the arsenic (if any be present) will be found deposited in 
the metallic state on the glass, the oxygen of the atmosphere being em¬ 
ployed m oxydizing the hydrogen only during the process If no arsenic 
be present, then the jet of the flame as it issues has a veiy different 
appearance; and, although the glass becomes dulled in the first instance 
by the deposition of the newly-formed water, yet such is the heat pro¬ 
duced, that in a few seconds it becomes perifectly clear, and frequently 
flies to pieces c 

If the object be to obtain the arsenic m the form of arsemous acid, 
or white arsemc, then a glass tube, from a quarter to half an inch in dia¬ 
meter (or according to the size of the jet of flame), and eight or ten inches 
in length, is to be held rertically over the burning jet of gas, in such a 
manner that the gas may undergo perfect combustion, and that the arsenic 
combined with it may become sufliciently oxydized, the tube will thus, 
with proper care, become lined with arsemous acid in prop6rtion to the 
quantity originally contained in the mixture 

^ When the glass tube is held at an angle of about forty-fire degrees 
over the jet of flame, three rery good indications of the presence of arsenic 
may be obtamed at one oiioration, viz, metallic arsemc will he found 
deposited in the tube at the part nearest where the flame impinges,— 
white arsenic or arsemous acid at a short distance from it,—and the garlic 
smell can he readily detected at either end of the tube in which the 
experiment has been made 

As the gas produced dunng the operation is consumed, the acid 
mixture falls into the short limb of the tube, and is thus again brought 
mto contact with the zinc, in consequence of which a fresh supply is soon 
obtained This gas, if submitted to either of the processes before 
described, will give fresh indications of the presence of the arsenic which 
the mixture may have originally contained, and it will be easily per¬ 
ceived that the process may be repeated as often as may he required, at 
the will of the operator, till no further proofs can be obtained. 

When certain mixed or compound liquors are operated on in this 
apparatus, a great quantity of froth is thrown up mto the tube, which 
may cause a httle embarrassment by choking the jet 1 have found this 
effect to take place most with the contents of the stomach, with wine, 
porter, tea, coffee, or soup, and, indeed, with all mucilaginoqs dnd albu¬ 
minous mixtures. The means I adopt to prevent this effect from taking 
place, or, at least, for checking it in a great measure, is to grease or oil 
the mtenor of the short limb of the ^paratus before introducing the sub¬ 
stance to be cxaiiiined, or to put a few drops of alcohol or sweet-oil on its 
surface" previously to introducing the stop-cock and its appendages I 
have, however, found, if the tube be ever so full of froth in the first 
instance, that, m an hour or two, if left to itself, the bubbles burst, and 
the interior of the tube becomes clear without at all affecting the 
results. 

In cases where only a small quantity of the matter to he exammed 
can he obtained, 1 have •found a great convenience m using the small 
glass bucket (g, fig 2) Under suck circumstances, the bent glass tube 
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may be filled up to within an inch of the short end with common water, 
so as to allow room for the glass bucket, which must be attached to the 
cork, &c. by means of a little platina wire, a bit or two of zinc is to be 
dropped into the bucket, with a small portion of the matter to be 
examined, and three or four drops of diluted sulphuric acid (acid 2, 
water 14), and the whole is then to be introduced into the mouth of the 
short limb of the tube. The production of<gas under this arrangement is 
^uch slower, and, of course, requires more time to fill the tube, than m 
the former case, but the mode of operating is precisely the B«une. 
Indeed, it is of great advantage, when the quantity, of arsenic present is 
very minute, not to allow the hydrogen to be evolved too quickly, in 
order to give it time to take up the arsenic 

A slender glass funnel will be found of service when as much as a 
{able-spoonful, or even a tea-spoonful, of matter can be obtained for 
examination In this ease, the tube is to be partly filled w^ith common 
water, leavmg a sufficient space for the substance to be examined, a 
piece of zinb is to be suspended from the cork by a thread or wire, so as 
to hang in the axis of the tube, and the fluid to be operated on, having 
previously been mixed with dilute sulphunc acid, is then to be poured 
through the funnel carefully, so as to surround the zinc, avoiding, as far 
as possible, to mix it wnith the water below,< and the stop-cock and its 
appendages are to be replaced in the mouth of the tube, the production 
of the gas then goes on as before stated, and the mode of manipulating 
with it is exactly the same as described in tlie foregoing part of this 


paper 

It will be necessary for mo, 111 this place, to explain the methods 
I employ after each operation, to determine tlie integrity of the instru¬ 
ment, so as to satisfy myself* that no arsenic remaiiis adhering to the 
inside of the tube, or to the cork and its appendages, before 1 employ it 
for another operation. 

* “ After washing the apparatus with clean water, a piece of zinc 
may he dropped in, and the tube filled to within half an incli of the top 
of the short limb, two drachms ot diluted sulphuriq acid are then poured 
in, and the stop-cock and cork secured in its place, hydrogen gas will in 
this case, as before, be liberated, and fill the tube If the gas as it issues 
from the jet be then inflamed, and a piece of window-glass held over it 


as before described, ami any arsenic remains, It. 
will be^rendered evident by being deposited on 
the glass, if so, this operation must be repeated 
till the glass remains perfectly clean, after having 
been exposed to the action of the ji;as 
^ “When 1 liave had an opportumty of working 
with so large a quantity of mixture as from two 
to four pihts (imperial measure)^ I then have 
employed the instrument (fig 3), which is, indeed, 
hut a slight modification of one of the instan¬ 
taneous light apparatuses, now so well known 
and used for obtaining fire by the aid of a 
stream of hydrogen gas thrown on spongy plati¬ 
num It will, therefore, be of importance only 
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ibr me* to describe flie altcmtioik which I make when I employ ft 
for the piii^se of detecting arsenie In the first place, I must obseire^ 
that the cmter Tcssel which I holds full four pints, and that 
the jet of the fttop*cQ<dE is vertical, ana its orifice is tw^ice or three times 
hunger tha^ in the instrument as generally made for sale, and also that 
thm is Hi thread or wire attached to the cork of the stop-cock 6, for 
suqpendii^ a piece of asinc c,\vithin the bell^^lass 

With an instrument of this description I have operated on o^ 
gram of arsenic in twenty-eight thousand grams of water (or four imperial 
pmts), and have obtained, thcrefiom, upwards of one hundred distinct 
metallic arsenical crusts. 

“ Similar results have been obtained with perfect success from three 
pints of very thick soup, the same quantity of port wine, porter, gruel, 
ted, coffee. See &c ' 

“ It must, however, be understood, tJiat the process was allowed to 
proceed but slowly, and that it required several days before the mixture 
used ceased to give indication of the presence of arsenic/ and also, a 
much larger portion of zinc and sulphunc acid was employed from time 
to time, than when working with tlie small bent tube apparatus, in con¬ 
sequence of the Urge quantity of matter operated on under this arrange¬ 
ment 

With the small apparatus, I have obtained distinct metallic crusts, 
when opeiatmg on so small a quantity as one drop of Fowler’s solution 
of arsenic, which only contains 1-120th part of a gram 

“'"The presence of arsenic in artificial orpinient and realgar, m 
Scheeles green, and m the sulpliuret of antimony, may be readily shown 
by this process, when not more than half a grain of any of those com¬ 
pounds IS employed 

“ In conclusion, T beg to remark, that although the instruments I 
have now finished describing, are the form I prefer to all that 1 have 
employed, yet it must be perfectly evident to any one, that many \ery 
simple arrangements might be contrived Indeed, I may say unequivo- 
Cfilly, that there is no town or village in which sulphunc acid and zinc 
can be obtained, but every bouse would furnish to the ingenious expen- 
mentalist ample means for his purpose, for, a two-ounce phial, with 
a cork and piece of tobacco-pipe, or a bladder, with the same arrange¬ 
ment fixed to its mouth, might, in cases of • extreme necessity, be 
employed with success, as I have repeatedly done for this purpose 

The only ambiguity that can posi^ibly arise in the mode of operating 
above desenbed, arises from the circumstance, that some samples of the 
zinc of commerce themselves contain arsemc, and such, when acted on 
by dilute sulphunc acid give out arsehuretted hydrogen. It is, therefor^, 
necessary for the operator to be certain of the punty of the zinc which 
he employs, and this is easily done by putting a bit of* it into the 
apparatus, with only some dilute sulphunc acid, the gas thus obtained 
is to be set fire to as it issues from the jet, and if no metalhc film is 
deposited on the bit of flat glass, and no white sublimate witlhn the 
open tube, the zinc may be regarded as in a fit state for use " 

During the Bristol Session of the British Association, the subject of 
aisemuil poisons was brought before tW Chemical Section by Mr W. Hera- 
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path, of that city The elaborate paper read by this geatiemaii was 
remarkable for the display of information, acnte perception^ and decisive 
experiment. As Mr. Helrapath w^^quainted with the process of Mr, 
Marsh, he descnbes it to be one%f the most elegant that can be con-*' 
ceived, at the same time that it is one of the most sensitive.** When 
we consider the time, the place, the speaker, and the audience he was 
addressing, it is scarcely possible to imagine a higher or more gratifying 
eplogium Many of Mr. Hempath’s own remarks were too valuable not 
to be preserved Among others he observed that — 

Arsenical poisons are obtained with so much facility, and their 
operation is so deadly, that they arc the principal means lesorted to by 
secret poisoners It becomes, therefore, essential to the safety of the 
community, that every new f«ict relating to their administration, ope- 
ifitjon, or detection, should be made known Fcw% if any wcll-authm- 
ticatcd cases have been pubkshed in which death was occasioned by 
realgar, or red arsenic, but the Burdock case was one of this kind It 
will, perhaf:^, be remembered that the victim, Mrs Smitli, had been 
buned fourteen months, that upon exhumation orpiment w'as found in 
the stomach, and the body was partly convei ted into adipoceic* In 
prosecuting his experiments in this case, he conceived the idea of identi¬ 
fying the poison found with that sold to the witness Evans, by Hobbs, the 
druggist, by means of an impurity he discovered in the poison of the 
stomach With this view he purchased some out of tlic same box, and 
rocpiested that it might be of the same kind as that sold the prisoner s 
agent It then transpired that the box contained three different sub¬ 
stances mixed together white, yellow, and red arsenic, the two former 
m small lumps, the latter m powder, and that it was the poA\der of 
realgar only winch had been administered* although it was undoubtedly 
found as yellow orpin>ent iii the exhumed body In tracing the possi¬ 
bility of change, he found thiit two agents,—sulphuretted hydrogen and 
amihonia, would either of them, convert realgar into orpiment Now, as it 
was well known, that both of these gases were evolved during putrid de¬ 
composition, there could be no difficulty in occoui^ting for the change 
of colour But to place the matter beyond all doubt, he made a direct 
experiment by poisoning an animal w'lth realgar, and found that after 
putrefaction it became changed, as in the case of Mrs Smith It would, 
perhaps, be recollected^ that the conviction of thp pnsoner was mainly 
owing tc the evidence of a littlo girl, who deposed that she saw Mrs 
Burdock put a powder into some ‘gruel, and afterwards administer it to 
Mrs Smith. At the time considerable doubt was entertained of the 
truth of her evidence, from its being invariably precise, even to a word, 
ayd also from the difficulty of belieVing that any person would be found 
so fool-hardy as to mix and administer poison before a child, and that 
child a stranger But what he had stated, proved to demonstration that 
her evidence was correct, for she said the gruel given ‘‘ was of a nasty 
red colour,” a colour she could not have had an idea of, unless she had 
seen it,^s nothing had transpired of red arseme, and had^she invented a 
tale to account for the appearance of the body, or had she spoken from 

* Adipoeere ammal matter converted spontaneously into a substance considerably 
resembling spcmiaceti % 
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ivhaf she had heard from others, she would hare deposed to its being of 
a yellow colour 

From what had occurred, therefore, it was clear, that the re^gar of 
the shops wotdd cause death That half an ounce, given at twice (by the 
pnsoner's Confession), was sufficient for that purpose That realgar 
became orpiment during putrefaction. That realgar, like arsenious acid, 
had a tendency to control putreffiction, and convert bodies into adtpocere 
During the expenments upon this case, he found that the microscopic 
system of testing, which was first introduced by Dr Wollaston, and 
which he (Mr H ) constantly followed, could be made to improve the 
very beautiful reducing process proposed by Dr Chnstison, and also 
furnished an excellent method of proving to the jury the presence of 
arsenic He would suppose that the whole of the organic matter had 
been decomposed, as he did it, m boiling nitro-munatic acid, that potash 
had been added in excess to prevent the iigunous effects of mineral acid 
upon sulphuretted hydrogen, and that then a slight excess of acetic acid 
had been poured in, and the sulphurct of arsenic precipitated", if this were 
reduced to the metallic state in Berzelius's tube, and then oxidized, as 
recommended by Chnstison, it was in the state m which, in subsequent ex¬ 
penments, his modification of Dr Wollaston's practice was beneficial 
Instead of putting the few drops of solution of arsenious acid, thus obtained, 
into test-tubes to apply the re-agents, he used a china tablet, and having 
applied a drop of the solution, and then a little aminomacal sulphate of 
copper, the green of Scheele became evident, from the contrast of colour 
with the white jdate, but even that might he improved by guiding the 
coloured drop by means of a glass rod down upon a piece of white 
blotting-paper, previously placed on a flat clialk-stone, which, by absorb¬ 
ing the solution, removed any excess of the blue re-agent, which was 
always liable to overpower the colour of Scheele's green, while it left the 
latter on the paper, when dried it could be introduced, as he usually 
did it, into a sealed tube, which could be marked with a diamond 
in the hand-wntmg of the expenmenter, ready for identification before 
>a jury He felt satisfied that 1 -10,()00th of a gram of arsenious acid 
vnight be rendered evident by this means The other two re-agents, 
ammomacal nitrate of silver and sulphuretted hydrogen, could be applied 
upon the plate m the same way, and when dried could be smularly 
enclosed In all cases where a highly oxygenating^rocess was followed,— 
for instance, where the mixture was boiled in nitro-munatic* acid, or 
where deflagration with mtre was practised,—^the arsemcal compound was 
converted into arsemc acid, send in passing sulphuretted hydrogen (after 
the usual precautions), the first portion of the gas was decomposed by 
giving hydrogen to the oxygen of the arsenic acid, consequently sulphur 
fell mixed with sulphurct of arsenic, but so extremely light that it took 
some hoturs to deposit, after which the mixed deposif coulcf be collected 
together, and, upon reducing it to metallic arsemc, the sulphur would 
be separated • for, from being more volatile, it was found above the crust 
of metal, and in the oxidizing operation it formed sulphurous aSid, and 
disappeared while the arsemous acid condensed. 

It sometimes happened that arsenic was contaiiied m substances 
which prevented the ordinaiy processi^s from being followed, for instance, 
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in the case of Sophia Edney, who was convicted at the March assizes, at 
Taunton, of poisoning her husband lie had found about onc-eighth of 
a grain m the duodenum (the contents of the stomach had been thrown 
away by the surgeon who examined the body, under the belief that an 
ulcer found in the stomach was sufficient to account for death) the only 
other matters brought to him for examinatipn were a few grains of bacon 
fat scraped from the bottom of a frying-palU In the fat he could find no 
^semc, and the potato being an amylaceous* substance it was in vain to 
try the usual re-agents, or to make a filtered solution He therefore pro¬ 
jected it into melted nitre, when it was deflagrated, diluted acetic acid 
was added until the carbonate of potash, proceeding from the deflagration, 
was supersaturated Sulphuretted hydrogen turned it yellow, and upon 
deposition and subsequent treatment m the way he had alluded to before, 
Tie obtained enough to take to a jury specimens of the reduced metal of 
arsenious Jicid, Scheele's green, arsenite of silver, and orpiment, were made 
from it, although he felt satisfied that the reduced arsenic was not more 
than l-lOd^h of a grain It had been said by the dying man that his 
wife had fried potatoes in this pan for him, and he had not been well 
since The prisoners witness proved that the pan had subsequently been 
wiped and used to fry bacon, which had been eaten with impunity hy two 
persons, exclusive of the prisoner, who had hctself c^aten a bit as big as 
a nut,” yet, enough had been left adhenng to the pan to prove her guilt, 
which her confession ultimately acknowledged 

Although mtre afforded an excellent means of removing all oigamc 
matter, and thus leaving the operator free from all embarrassment, yet 
it could not be depended on for a quantitative analysis, as a certain 
proportion is volatilized dunng the process, this loss might be reduced 
by putting a little nitre in the’ solution before evaporating to dryness. 

The recent plan of discovering arsenious acid, by converting it into 
arsenuretted hydrogen, and deposing the arsenical crust during its com- 
bifstion, is the most elegant that could be conceived at the same time 
that it is the most sensitive, but it would require a few modifications 
to make it the best for exhibition to a jury First, it was essential that 
the zinc used to procure hydrogen should have been treated by the expe¬ 
rimenter in the same way without arsemc, otherwise the counsel would 
embarrass the witness by asking if he was certain that arsemc was not 
contained in tlie zinc,* and next, the metallic crust should be so received 
as to be kept from atmospheric air, otherwise it ivould lose its lustre by 
passing into the fly-powder" of the Germans. He had found it best to 
proceed thus —^instead of a plate of glass to cool the flame and receive 
the crust, he used one of mica, with three drops of water in separate 
places on one of its surfaces, if the flame was allowed to play under one 
of those drops, the evaporation of the water kept the part cool, and the 
crust was thicker, while the risk of fracture was avoided, then by invert¬ 
ing the plate and holding the drops m succession some little height over 
the flame, they became solutions of arsemous acid, and could be tested 
with fhree re-agents as before stated, and if it was iieccvssary to make a 
quantitative experiment, the products of the flame could be condensed 
in a large globe, the arsenious acid dissolved and precipitated by sulphu- 

* AmyUiceouSy hi^ly pulverized, etarch-like 
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retted hydrogen The part of the plate of mica, contdining tho crust, 
should then he cut oft, and introduced into glass tubes hermetically sealed 
up, like the slips of blotting paper, containing the coloured results of the 
re-agents 

We think it scarcely possible, certainly not necessary for any practical 
purpose, that the processes of examination which have been detailed can 
ever be improved upoll Defection, or the most perfectly satisfactory 
proof of the non-existence of the poison, in all cases of inquiry, is novf 
certain famished with this unerring test, it may be said that in a 
country in which the T^nquest of the coroner is established, there can be 
no secret poisoning And it may added, that if the knowledge of tins test be 
universally disseminated there will probably he no attempts to commit 
this crime 

But valuable as this certain detection of the fact when committed 
IS, the prevention of the mischief must bc'iadmitted to be still more so 
The few precautions which our retail druggists make use of in their sale 
of poisons, are, no doubt, useful as far as they go, but they ale notorious 
for their inefticieiuy The following suggestions of MM Chevallier and 
Boys de Loury, which those gentlemen lately submitted to the French 
Minister of Justice, viith the humane intention of rendering the crime of 
poisoning less frequent, will, therefore, ccriamly deserve the attention of 
the learned corporations in this country, whose duty it is to watch over 
the interests of this biaiich of public safety , and we are confident that 
many of the individuals who dispense these deadly articles’^ to their 
fellow-creatures will adopt some of the suggestions, without waiting for 
the compulsory statute of the Hall or College 

M Chevallier and his colleague are of opinion that poisoning 
would he rendcied less frequent if it wrere required, by authonty, that all 
poisonous substances should have either taste or colour communicated to 
them, except m the few cases wdiere it might absolutely destroy their use 
111 tlie arts * 

That the white arsenic intended for steeping of corn, should be mixed 
with aloes in pow^dcryin the proportion of ten parts aloes to ninety arsenic 
Tliat the arscnious acid used for external applications, by veterinary 
surgeons and farriers, and by others in their treatment of the itcli, 
should be prepared in the same manner 

That the arsciiiops acid intended to poison rats, mice, &e, should 
be mixed with Prussian blue or soluble indigo, in the proportiop oi ninety 
parts acid to ten colouring-matter. 

That the metallic arsenic in powder, sold for the destruction of flies, 
should he mixed with a tenth of its weight of soluble blue. * 

If these precautions were univeimlly adopted, it is highly probable 
that these gentlemen are correct m thinking, “ that in numerous cases 
taste imparted to food in which poisonous substances Bad been mingled, 
would be sufiicient to warn the intended victims, and save them from the 
danger to which they were exposed, and that in other cases, colour so 
given might have a similar salutary effect 

* Wo aio sure they will be apprecubted not Buffer them on his preinisos, and who 
by, atleast, one m the trade—We moan the has inscnbed on his house m large clio- 
cautious druggist of Borastaplc, who will focters, “No Oxalic Acjd buLu herb 
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llYDROGRArilY, AND THE ART OF NAVIGATION 

By M Arago 
[Continued from p. 33.%^vol I ] 

Tur springs of Aix, m Provence, have suggested to me a plan of ex¬ 
periment, of which I think it proper to insert a notice, as veiy probably 
the physical conditions on which it is founded may be met with in other 
places 

The town of Aix, in Provence, possesses baths of thermal water, 
J:nown under the name of the Baths of Sexlius They arc surrounded 
by an edifice, the building of^which was completed in 1701 The spiiiig 
was formerly so copious, that in the last two months of that same year, 
it was amp^y sufficient for the service of upwards of 1000 batheis It 
fully supplied nine jets of a fountain, and nine baths hVom the 3 ear 
1707 the water began to be loss plentiful, and in a few^ months was 
so much diminished, that the establishment was wholly abandoned 

Other warm springs exist in the tow'ii,—^at the Cours, 111 the Garden 
of the Jacobins, at the Monastery of St Bartholomew, at La Tnpcrie, 
Gnoulet, the Hotel de la Selle d*Or, the Hotel des Princes, Sic , and at 
the bottom of certain wells, such as that belonging to Sicui Bouhllon (at 
the comer of the Rue des Marchands), and some tanners' pits* These 
different springs diminished like that of Sex tins, and even more rapidly 
Many of them, and, among others, those of the Jacobins, of St Bartholo¬ 
mew, La Tnpeiie, and Gnoulyt, diied up^eiitirclj 

During the period that this diminution of many of the springs of Aix, 
and the entire destruction of some of them, w as going on, individuals began 
to«turri to thmr pnvate advantage some very copious springs, which they 
discoveied by digging to a small depth in propeities situated a little dis¬ 
tance from the town, m the territoiy of Barret Tlieidea that these new 
waters who precisely the former waters of the town soon occurred to the 
minds of many persons, but the impossibility of decisively pioviug that such 
was the fact, for a long time prevented the authorities from intei-feruig 
At last, m 1721 , dunyg the dreadful plague that prevailed 111 Piovence, 
Dr Chvonieau of Montpellier, having thought it expedient to order baths 
for the peiaons detained in quamntme, Vauvenargues, the commandant 
of Aix, came to the following resolution “ As the warm baths of the 
town of Aix appear to us necessary to wash and purify the convalescent 
patients in quarantine, and the said baths have not sufficient water for 
Alls purpose, on account of the quantity that has been withdrawn from 
the source by various proprietors near it, we order, for the good of the 
seiYice, that steps be immediately token to prevent this, &c &c In 
virtue of this order, the consuls caused the holes dug in the district of 
BarreMo be filled up, and, in Iwenty-itvo days ajt^r this operation^ the 
waters of the Baths of Sextius were augmented three-fotlrths, and many 
springs which had become entirely drv that of Gnoulet for example, 
again began to flow 
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In May 1722, Vauvenargues having been superseded, the dispos-* 
scssed propnetors pierced, under ground, the works which had been con¬ 
structed the year before, and immediately the warm spnngs of the town 
were seen to dimmish^ and even entirely dry up 

In July 1722 the breaches were hlled up by the vigilance of the 
authorities, and the inhabitants of Aix saw the waters reappear Things 
continued in this state ■»for fiv^ years, but m 1727 the tenants of the 
mills of Barret clandestinely made a new opemng in the dam constructed 
in 1722 The knowledge of tlus misdeed was only cOCfjuired by a falling 
off in the quantity of water In order to terminate tins obstinate contest 
between private interest and the general benefit, the town passed an act 
defining the property, and caused a stone pyramid to be erected upon it, 
in 1729 

To these details, which we have entered into m order to estahlislv 
the fact, that the waters of the pyramid of Jlarret feed the warm springs 
of the town of Aix, we shall add, that M JJauphin, locksmith, assured 
M Robert, a physician of Marseilles, in 1812, that he witnessed an expe- 
iiment which places the matter beyond a doubt he stated, that lime 
having been mix( d with the water in the basin of the pyramid, the spnngs 
of (^ours and of Meiuies became milky 

Undei the pyramid of Barret, the basin which tlie >vatcr occupies is 
also of stone, it is about 11^ feet long and upwards of feet broad In 
June 1812, M Robert sent down two men to ascertain the temperature 
of the water, they found it 62 6° Fahr At the same penod, the baths of 
Hextius “w ere at 84 2° Fahr 

It appears, therefore, established, that the cold wateis of Barret 
become, at least the greater pait^ the warm waters of Aix, by traversing 
the short space whi( h separates these two points,—^that is to say, a horizon- 
till distance^ estimated m the official memoirs from which we have given 
an extract, at about a thousand geometncal paces* 

It will he observed that we have employed the words the greater 
part^ and they, 111 fact, indicate precisely the question which remains to 
he answered If it could he proved that all the warm water of the baths 
of Sextius ongiuated from the cold water of the basin of Barret,—that 
the phenomenon does not consist merely of an intermixture which may 
take place near the surface, between the w^ater of Barret and that of an 
ordinary thermal spring nearer Aix,—and that in it@ passage the fluid docs 
not become chemically chaiged wnth any foreign substance,—the theoiy of 
thermal spnngs would have made a decided step m its progress. Every 
one would then be satisfied of their similarity to the sources of Artesian 
wells, the high temperature of which is evidently owing to the great depth 
from which they issue ^ 

Without pretending to devise the best means of investigation whict 
the survey of the places might suggest, I conceive that if permission were 
obtained to w ithdraw the waters of Barret, for a few days only, the pnn- 
cipal question w*ould be solved From the time that the intermediate 
thermd spnng between Barret and Aix should begin to flow to l^xtius 
alone, there would be, simultaneously, a considerable diminution of the 


• Nearly an £|pgliBb mile 
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quantity of water, and a considerable increase in the temperature of the 
baths A comparative cheroual analysis of the lespcctive waters, li pci- 
formed with that scrupulous accuracy of which we have now many exam* 
pies, would be very interesting Nor should it be forgotten to repeat the 
expeiiment mentioned by the locksmith Dauphin, by emiiloymg lime, oi 
bran, or some tmctonal matter, were it only for determining the velocity 
of the fluid in the subterranean passages whicli it trayerses, in passing from 
Barret to Sextius 

* The temporary turning-off of the waters of Barret, is the most deci¬ 
sive mode of obtaining the solution of that very ancient problem of ph;y - 
siCfil geography to which thermal springs have given*rise, but should this 
deviation be impossible, there still seems to be a method of attaimng the 
object Tlie waters of Scxtius are said to dirmiiish in dry, and to imarease 
in rainy, weather It is very improbable tbcit the inere.ise and decrease 
should follow exactly and simultaneously the same relations in the cold, 
and nearly superficial, waters of Barret, and in those of the thermal spring 
nearer the tc^n If a mixture of these waters docs take plat c, we ought, 
therefore, to expect, that great variations of temperature would be observed 
at Sextius 

It may be seen, by this single instance, how much the authorities 
have erred in suppressing the office of Inspectorlof Thermal Waters, under 
the idea that nothing in that department remains to be discovered I 
now add, in conclusion, that the data on which my plan of experiment is 
founded, have been derived from a manuscript memoir presented fifteen 
years ago to the Academy by M Robeit, which has not, in my opinion, 
met with the attention which it deserves 

Mean Height op the BAROMETrn —A few years ago a positive 
denial would have been given to tlie assertion, that there is any pcTma- 
nent difference between the barometrical heights correbpoiidm^todiftereiit 
regions of the globe at the level of the sea At present such difterences 
.are fegarded as not only possible, but even probable The officers of the 
Bomte ought therefore to preserve their barometers with the most scru¬ 
pulous care in such excellent order, that all their observations, made in 
every port, may be compared Notice should never fail to he made of 
the exact height of the cistern of the barometer above the level of the sea 

Op the Influence op different Winds on the Heights op the 
Barometer —^As soon after the memorable discovefy of Torricelli as me¬ 
teorologists directed their attention to the observation of the barometer, 
they perceived that, in general^ certain winds produced a rapid ascent of 
the mercurial column, while the opposite ones produced a contrary effect, 
m a manner as equally decided The difficulty was, to determine the 
numerical value of these influences It was necessar^n in order to elimi¬ 
nate entirely all transient and accidental influences, and to obtain the 
true measure of permanent causes, to pperate upon great numbers, it was 
necessary to obtain long senes of good observations made in the same 
locality it was necessary to group the winds according to their precise 
directions, and, finally, to separate effects purely thermometneaL 

Burckhardt undertook this labour, avaibnc himself of twenty-seven 
years of observations which Messier had maoe at Pans, from 177»I to 
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1801, If we designate hy the letter II the mean height of the barometer 
at Pans, that is to say, the height determined by the average of all the 
observations, the means corresponding to the different winds, according 
to Burckhardt's calculations, will be as follows — 


mm Poff Tn 

South H mtnus 3, 1 (1 23) 

South-west — 2, 9 (l 11) 

West — 0, 4 to 16) 

North-west plus 1, 3 (O 5l) 


North 

North-east 

Sast 

South-east 


»im En0 In 

H plus 2, 0 0 7«) 
+ 2,6 1*03) 
+ 1, 1 0 39) 
+ 0,8 0 3l) 


It Will be seen, from the mere inspection of this table, that the direc¬ 
tion of tlie wind occi^ons a vanation in the state of the barometer at 
Pans of 1 (1 23 Eng hl) above the mean, and of 2*"% fi (1 03 Eng 
in.) bddSkit, forming a tot.il vanation of 7 (2 26 Eng in ), and that 
tl;j0 opposite winds, (ombmed two by two, give a mean height which, in 
extreme cases, staiccly differs hy halt a millimetre (0 19 Eng m ) from 
the mean of all the observations 

M Bouvard has presented to the Academy the results of an investi¬ 
gation analogous to that of Bunkhardt, it is tounded on the*^ observations 
of the barometer made at the Obscivatory of Pans from 1816 to 1831, 
and leads, in general, to the same conclusions By assigning to the 
letter II the signification which we gave it in the preceding table, w'e 
sliall have the following harometneal heights, corresponding to the different 
directions of the winds — 


I'tig In 01 min Fnp Tn Obn 

South H minm 3, 7 I 46) . 2944 North II plm 3, 2 (1 27) (2140) 
South-% cst 3, 0 1 la) 2847 Nortli-east + 3, 2 (1 27) (HOO) 

Wtat 0, 8 0 3l) 1402 East + 1, 7 (0 67) (1248) 

North-west plus 2, 0 0 78) 1533 South-east mtnus 1, 7 (o 6?) ( ODo) 


The daily observations at nine O'clock in the morning, at mid-day, 
and at thpc in the afternoon, have all concuned m the formation of 
these numbers Almost cxasctlythe same results will be obtained by em- • 
ploying only the maxima heights of nine o'clock, and fhc minima heights 
of three o'clock • 

In this instance, as well as m the table of Bnickhardt, half the 
sums of the heights'! orrcsponding to the opposite winds are ncaily Mpial 
to H , that IS to say, to the total mean llie liighest mean effect of .the 
wiu<i IS 6'"’", 9 (2 73 Eng in ), which surpasses the lesult afforded by the 
observations of Messier by 1"‘, 2 (0 47 Eng m ) 

Both these tahljls tend to establish a fact wath w Inch metejorologists 
cannot be too stiongly impressed,—tln^t in order to obtain imiour climates 
the mean licight of the barometer, it is indispensable to admit into the 
calculation ati equal number of observations coi responding to winds of 
opposite directions 

The tables which we have just transcribed, suggest many scientJJic 
questions,^ they leRl ns to inquire m w^hat manner thi^ influence of winds 
on the atmospheric pressure, vanes wnth the position of places, with their 
greater or less distance from the sea, with their latitude, In the 
mean time, till data sufficiently numerous be obtained to enable us to 
atterfpt the solution of these vanous meteorological problems, I shall here 
present to the reader the results of two senes of^very accurate observations, 
wdiich w ere communicateH to the Academy hy MM Schuster and Gambart 
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The first were made at the School of Artillery and Enginecis at Metz, the 
others at the OKserratoiy of Maiseillcs 

Ohservahom at Metz^ (Ntne Years ) 


South 

H minus 2, 

4 { 

fiig In 

[0 95) 

North 

mm 

H 2 * 1 ^ 2, 4 < 

FnR In 

[0 96) 

South-west 


2, 

1 < 

rosa) 

North>«a8t 

+ 2, 1 H 

0 83) 

West 

— 

0, 

6 \ 

0 2a) 

East* • 

+ 1,0 1 

0 39) 

North-west 

plus 

0, 

\ 

[on) 

Soufli-east , 

minus 0, 0 1 

[oai) 


^ The difference between the extremes is sensibly less tlian in the 
(®ieivations at Pans At the same time it would-be premature to draw 
general conclusions from this fact, which may perhaps be purely acci¬ 
dental 

The following seems more decisive — 

• Ohservahom at MarsttlUsy (Fwe Years ) 


South 

nim 

If 0, 0 ( 

In^ III 

[dOO) 

North 

linn 

H — — 

In 

St»uth-we8t 

+ 0, 7 1 

[0 27 

North-tabt 

— — 

— 

West ^ 

minus 0, 't { 

0 19 

East 

pins 0, 2 

(0 07) 

North-west 

— 0, 9 ( 

[<M86 

South-east 

+ 0, 5 

(0 19) 


Although this table is incomplete, and founded on observations of 
only five yeais' continuance, jind although the ^oith and north-cast winds 
aic entirely omitted, theic results fiom it up less important a consequence 
than this,—that if the diiection of the winds txerciscs, at Marseilles, any 
influence on baiomctrical heights, that influence is very slight, and ought 
not always, in tlic case of wands of similar denominations, to h«jve the 
same sign as m the north of France Thus, while at Pans the south¬ 
west wand depresses the barometer considerably below the moan, its inflil- 
ence at Marseilles is jmsUive, on the other hand, the north-west wand, 
which causes a considerable nsc in the barometer at Pans, is that which 
produces the lowest depression at Marseille^ 

Wlien observations sudi as these hav(‘ been made at many different 
plains, they ivill probably place meteorologists in a condition to explain a 
phenomenon which has hitherto hafllcd all their efforts 

Of the Diurnal Variations of the Barometer —Numerous me¬ 
moirs have been published on the diurnal variation of the haromcler 
Thji^phenomenon has been studied from the equator to the regions in the 
vicinity of the pole,—at the level of the sea,—on the immense plateaus of 
Amenca^—on the insulated summits of the highest mountains, and the 
^use, notwiithstanding, remains .in obscurity It is still necessary, 
therefore, to multiply observations on the subject In our climates, the 
vicinity of the sea appears to manifost itself by a sensible diminution in 
the extent of the diurnal oscillation, docs the same thing take place 
hi?tween the tropics^ ^ 

Observations on Rain —Navigators occasionally speak of rains 
which fall on their vessels while traversing the equinoctial regions, m 
terms which would lead us to suppose that it rams much more abun¬ 
dantly sif sea than on land But (ihe truth still remains iHt the domain of 
mere conjecture, so seldom has the trouble been taken to procure exact 
measurements These mcasureincnts, however, arc by no means difficult 
Captain Tuckey, for example, made Ynany during his unfortunate expe- 
VoL IT 2 V 11 
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dition to tlic iivci Zriiro, oi Congo We know that the Bonite will he 
provided ^itb a small udometer {jain-gauge ) It seems, therefore, expe¬ 
dient to roeonmund the commander to cause it to ho placed on the stem 
of the ressil, in such a situation tliat it can ncitlier leccive the lain col¬ 


lected by the s.iils, nor that which fills from tlic coidagc 

Navig.itors would add‘greatly to the interest of these ohscrvations, 
if they would ohsi'rve at the same time the temperatuie of the ram, and 
the height from wlncli it falls , 

In 01 del to obtain tlie tempciatuie of ram with some degiedjbf 
accuracy^, it is necisSiir^ that the mass of the \iater should ho considii 
able, relati\ely to the size of tlie vessel which contains it A metal 
udometer I'vill not answei foi tins puipose It Mould he iniiintol^ pic- 
ferahle to take a lirge fiinud of some hglit stuff, voiy close in its 
texture, and to iccoive the M^'otor mIikIi nins from thi bottom m a glass, 
mIiosc sides are thin, and which contains ^ small thonnonn^tcr So much 
for the tcinporature The elevation of the clouds m which the ram is 
formed (annot he diteiuniud hut cliuing ^tho time of a stoj^ii, tlun, the 
num])or of seconds vlucli elapse hctvv»en llie appeaiamc of the flash 
and th(‘ arrival of tlie sound, multiplud by 1142—flic velodt^ with 
which sound is piopagafcd—^givts the length of the liyiiothenuso of a 
light-angled tiiaiigle whose vertical side is piecisely the height icquiied 
This height may ho calculated, if, by means of a leflecting instuimcnt, wo 
ohtiun the angle formed with the lioiizoii by a line which, passing from 
the ey/' of the obseiver, terminates in that quarter of the cloud w'heie the 
lightning first showed itself 

Let us suppose, for an instant, that there falls on the vessel ram 
vrhose temperatuie is below tjiat which the clouds should possess, accord¬ 
ing to their height, and the known rate*of the deciease of atmospheric 
heat, every one wnll undeistand the consequences which sucli a result 
would produce in meteorology 

Let us suppose, on the other hand, that duniig a day of hail (for it, 
hails in the open se«i), the same system of ohser\ations liad proved that 
hail-stoncs were formed in a region whcic the atmospheiic temperature 
was higher than the point at wduch water congeals,—science would thus 
be eniichedwith a v*iluahle result, wduch every future theory of hail must 
necessarily at count for ^ 

We could fidduce many other consideiatnms to demonstrate the 


utility of the observations wt have proposed, hut the two preceding must 
suffice ^ 


Rain in a perflcilv Clear Sky —There are some extraordinary 
phenomena, t oncoming which science possesses but few ohscrvations, 
and for the reason, that those who liave had the opportunity of wit¬ 
nessing them avoid describing them, from an appi^hension that they 
might be regal ded as midiscenimg visionaries In the number of these 
phenomena we ma} rank certain rains of the equinoctial regions 

Sometinves */ rams between the tropics when the .itmosphere is 
perfectly pure, and the sky of the most beautiful azure' The drops are 
not very numcious, but^icy are larger than the greatest lain-drops in 
our climates The fact is certain, is c have the evidence of M von Hum- 
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boldt that be has ol)sei>od the ojcuiieiiu* in the uitciioi of coiitiucnts, 
and Captain Boechey states tliat he lias n Uiu ssed it in the open sea Witli 
regald to the circumstances on >\hioh such «i singulai pic( ipitation of 
vater dept ndb we .uc entird^ igiioriuit In baiiopt wt somt turns see 
during the daj^ in told and perfectly elcai weather, small crystals ot ice 
falling slowly fioin the air, their size iiici/'a‘^ing with cvoiy particle of 
Immiditv they congeal in their passage .Docs hot this approximation 
nut us in tlie way of obtaining the chsiied (xplanation^ Jlaie not the' 
huge rain-diops been at first, m tlie liighi'i icgioiis of the atmospheie, 
f>raa]l paitKles of ice excessivel) cold, then Jia\€ th(*y not hc'comc*, as 
they descended, Jaige ice-flakcs by means of accumulation, and when 
low^er still, have thc^ not incited into <liops of watei It will he leaddy 
unden stood that the only object with winch tlu so conpetiucs are hi ought 
•forwaicKm this jdace is, to sliow in whit jioint oJ new ilie phenomenon 
may he studied, and to slimwlate oui young tiavclleis, m jiaihcul.ii, to 
ohseive eaiefully it, duiiiig those singular rains, the legion of tin' sky 
fioin willed the j fill piosents niy liaees ot Inilo ff such iiaees ire pc'r- 
ocived, Iiowc\ei slight ihov maybe, the exi'^tcinc of crystals ol ice in the 
high(*r legions of the an w^oulcl he demonstiaied 

In the present day there is scaicdy ahy countiy where meteorolo¬ 
gists arc not to he found, hut it mustlx* confessed that tlicii ohseivatioiis 
arc usually made at hours selected without propti disceinmcnt, .ind with 
instiuments either inaccuiato in thenisdves, or impiopcTly placed It 
does not now appear difficult to deduce the mean toTnjJcrtiturc of the 
day from observations made tit any houi, thus a meleoiological table, 
whatevei nniv he tlie houis of ohseivalion m it, may he jiossessed of 
value, by tin meic condition that tlie nisfruments emjilojc d wnll admit of 
comparison with \ sLindard barometer md tlicrmoinct* r 

We think it piopc'r to recoTunnmd thes( <ompansons to the olhccis 
of»tlie Bimiie Wliciever they can lx efleeted, local mcleorologieal oh 
scrvations will be of value A collection fiom the ney\spapeis of couii 
tries will often supply wliat would otherwise he obtained wnth difficulty 

MAGNETISM 

♦ Diurnal Variations of the Dfcli^ation (VaivIHt —Of late 

ycais science lias beeii,ennched with acoiisideiahlc^number of observations 
on the diurnal 'variations of the m.igiietic iiccdJc , but the gieater part of 
^ these observations have been made either in islands, or on tlie ncUetn 
sides of continents (^oi responding observations made on the easi< i n sides 

would at present be \eiy useful Thc'y w^oulcl serve, m fad, to submit 
to an almost decisive test the grt'atci i>art of tlie explanations of this 
mysterious phenomenon which liaA^c been ])iomulgatcd 

The loute presciibed lor the expedition does not allow us to sup¬ 
pose tliat the JRaz/j/c can haibour oi ewen lemam some time at points 
situated between the tcnestiial and the nniguctie C(|u.ilois, such as iVr- 
namhiaco, Pavla, CUpe Comoim, ind fhc IVlcw Islands^ JTad it been 
otlierwise^ we should have particuLiilj lecommcnded the (lection of M 

* The (Icchnatum of the niapiicpc m < die i'» pojvr^ail\, bul jm])rop<rh, called the 
vamUtmi, in Groat Bnt iin y 
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(lain boy*s boautifiil iiistrumcTit, in a firm j^osition, at a distance from 
(very fciriipjinoui mass, ami that the oscillations of the needle should 
Jiavt lx en attended to witli the most scrupulous care* 

l^CLTNAiioN (oi Dtp )—^Iii gcneial it will he attended with little 
advantage to bestow much Ctire on obsoiwing the diurnal variations of 
the honzoiital inagnot’c iiee'dle in places whore the expedition is not 
statioiiaiy for a whole week It is diflerent, however, with the other 
magnetic elements Wherever the Bomte stops, though it be only for a 
few liouis, it would he dosiiablc to measure, if possible, the decimation, 
the inclination, and the intensity 

In the attempts to lecoiuile observations on the inclination m.ido 
at remote peiiods, in different regions ef tJu earth, in the neighbourhood 
of tin magnetic tquatfir, it was isccrt.lined, some years ago, that tins 
equator is advancing progressively and eutnidy from the cast to the west 
At present it is supposed that this movement is accompanied with a 
change of form llie study of lines of equal iiulmation,regeidedunder 
the same point of view, will not be hss intc icasting, when all these linos 
sluill have be<n tr«aeed upon the charts, it will he curious to follow them 
with thi e\e, in all then displacements and changis of eur\atuie , im- 
poitant tiuths in ly eiii male tiom such an CK.iniination It will now be 
unde 1 stood wliv we lequnc as many measuieim'uts of inclination as can 
bo collected. 


• At ill events mj shall lure present 
tin ])rol)h in, winch ohb« rvations made at 
tlu poaits nn nt luiiod would hc rvo to solvt 
/n tht 'imthpi n ht misphvre) tlic end of in 
lioii/oniiil in ti< lu cdJi, whuli potnU 
tomiids the not ill, mo^^s from tin east to 
tlu trail fioni o*tlo(k A M to 1| in the 
aftdiiooii, an I tiom irest to east from 
1* w to the lollowiug moiniiig Our In- 
nnsplurt (auiiot lu pccnliai in tins rc- 
spcit, the same cfkit ]>rodui(.d on the 
north nul Ik is., must hi prodiuid on the 
south end to tlu south "of tlu equator 
Thus, rii tin southnn hemisphere, tin lud 
of ,ni JunizonlAl magm tn ncsdle winch 
jmnlK lomards the si^th, will move from 
east to fioin \ M till Ij: in the 
nitiiiioon, and from ues^ to fast from 
1J 1 M till the moruing of the nc \t daj 
Further, obaeivation corroborates the sup¬ 
position Now let us conquiri' the sinml- 
t mcous nio\ i incuts of the two ni eillcs, 
wlun comparing; the sanu end, namil^, 
that a hick points towards the north In 
the bouthei'-n hemupherCf the end pointing 
tmards the souih moves from east to 
v'est from ftJ A m to Ij p m ,—tlioroforo 
the north ond of the same needle makes a 
i onti ary movement Thus, fmaJly, %n the 
smthem heniuphete^ the end pomttng to¬ 
wards the NORTH jnoves from west to east 
from ftf A M till 1J P M , which is pre- 
eisel;^ opposite to the movement made bv 
tlu north end, at the some hdurs, in our 
Jiemispherc 


Let ns suppose that an observei, 
starting from Pans, advances towaids the 
upidor So long as he eontmues in our 
heinisplure, the north end of Ins needle 
Will make a movement e\i ry inonimg /o- 
iiaidsthi. west, in the otbi r hennsphi re, 
tlx 7101 th end ot tin hara< luedle will 
move every morning towards the east It 
IS impos&ibh that this change from a 
ncstern moveinont to an eastern one can 
taki pkiet in a sudden manner There 
IS, lutt ssarily, between the /one where the 
first of thcbc movements is observid and 
tliat where tJu second takes place, a line, 
whore, in the morning, the needle will 
iH ithi i move to tin east nor to the teest, 
—that IS to say, it will remam station- 
ar> * 

Such a lino must exist, but*where is 
it to be found ? Is it a curve of equal in¬ 
tensity, or tlic imignctic, or the terrestrial 
equator ? 

Kesearcbos, continued during many 
months, in the places situated between tho 
terrestrial and magnetic equators, such al 
Pernambuco, Pajta, Conception, the 
Pell w Islands, &c , Svoiild certainly lead 
to the desired solution But many months 
of assiduous observation would be reqm- 
site , for, notwithstanding the skill of tlie 
observer, the short stay of Oap&n Dn- 
perrc> at Conception and Payta, made at 
the request of the Academy, have left some 
doubts on the subject. 
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Tlic question has been often agihited, whether, in a dotorinin.ite 
place, the dipping-needle would maik e\:fictly tlu same degioe at tlie 
smfaco of the ground, at a great height in the an, and at a gKat depth 
in a mine The absence of uniformi(} in the cluuncal compobition of 
the uirtli, renders the solution of this problem veiy diiheult Obsciia- 
tions of tlie measurements made in a ballocm arc not siiiheientlv exact 
When the takes liis station on a* mouufain, he is exposed to 

l^cal attiac tion, ferruginous masses may theie gieatly altei the position 
of the needle, mid iiotlnng he piescnt to point out tlu‘ < licet The same 
unceitainty itteiids ohseivations made iii th(‘ galhiic'.of mines Not 
that it IS absolutely impossible to dete rmiiie the mllueiice of acciJemtal 
circumstances in each place, but then foi this pmpose it is neeessaiy tt» 
have instruments of the most perfe'ct kind,—to be .ihh <o go fiom tin 
Station cTkiscn, lu all directions, and to gu'at distances, .ind, finally,—to 
lepeat the expeiiments a greHter numbe*r of tmits than a travel lei has 
generally an opportunity of doing But, however this m ly he, ohseiva¬ 
tions of tliis**knicl are woithy of attention Then mass will, pci haps, one 
day lead to sonic general result 

Witliiegard to the de^ehnation, its immense utility is so well known 
to navigatois, that any recommendation on the suhje‘cl would he supei- 
iiuous 

OnsEitv\TroNs o\ Intfnsii^—O hsc nations on tlic intc'nsity arc* 
not of earbei date than the ti iv(*ls of EntiecasUam and IVI von ITum- 
holdt, and yet they have aheady tbiowm a stiong light on I he compile aied, 
and at the saiiK time highly lutoicsting, subject of t< iie’-trial magnetism 
Observations of this natuie ouglit, in the* highest clcgic'c, to attiact the 
attention of the othoeis of the foi at present the thcoiist is 

aiicsti^d at evciy ste‘p hy’^ tin* want ot cxict mc.isure'mcnts 

Tie aeri il exclusions of Biot and O ly Luss ic, undertaken 

sonfr time since under the «iuspiccs of the Academy, were in a great mea¬ 
sure designed foi the examination of the following imjiortant question 
TTas the magnetic fence, which, on the suifwe of tjie* earth, directs the 
magiietie needle towaids the* north, exactly the same intensity at cveiy 
height to which it may he elevated^ 

The observations of our two fidlow-members, those of von Tfuni- 
boldt in mountainous c^iunlrn's, and the still edde i^obsc rvatioiis of S/ins- 
sure, all •seem to concur in showing, tint at the gu itc st heights which 
man has yef icached tlierc is no afiprecitibJe decrease* m magnetic force 

This conclusion has lecently been disputed It has been leinarked, 
that, m tlu ascent of M Gay Jmssac, fc»r example, the thermometer 
which indicated 87 8° Fahr on the ground at the time of dc partuic, sunk 
as low as 15 8^ Fahr m the rc'giou of the atmosphere wh(*ie the needle 
was made to oscdlate a second time And as it is now s<itjsf.i(toiiIy 
proved that tlie same needle, occupying the same place, and und(*r tlie 
influence of the same force, will oscillate so much the more quickly, as 
the teiilperutuie is dimmiahcd, it?" becomes neeessaiy, on aecouiit of the 
state of the thcrmometci, that a certain reduction be made* in the intensity 
iiiduated by the higher observations, in ordei; that those made m the 
balloon and on the earth may be c<>mpaiablo Witliout this correction, 
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tlic neodle would app^ ai cqucilly attracted above and ]>olow , therefore, in 
spite of dppcaianccs, there was a real detreasc This dimuiution of the 
magnetic foiec uitli the ilevation seems likewise to result from the obsei- 
vations made in lJi:20, on the summit of Mount Elbrouz (in the Cauca¬ 
sus), by M Kupfhr In this case an exact account was talcen of the 
ejects of tem]>tr.iture, and y<jt \arious iriegulantics m the senes of incli¬ 
nations threw some doiibt on th(‘ lesiilt 

AV( lonteiA*, tlniefore, that comparisons of the m ignctic intensity, 
at bases and at siinitmts ot mounlaiiis, ought to he paiticulaily iccom- 
mended to the olhciis of the Umiti Mowna-ltoa, in the Sandwich 
Tslanfls, seems to lie well ad.ipted foi the puipose 0])S(*ivations may 
likewise he made on tlie Tacoia, if the expedition stop for a few days 
at Arica 

r * 

LUMTTsOirS METEORS 

On Ligiiimng —M Eusimeri has been litely studiing the cirects 
ol lightning undei an ciitinl> luw' point of view 

j\(coiding to this phy\ 2 tiui^ the chctnial spaiks issuing from ordi¬ 
nary niachirics, wlndi we sei as tlu} travnse tlu an, contain biass m a 
state of fusion, and iiioaiidescent inokculcs ol /me, win a the*} emanate 
fiom a hiass (onductor^ il the sparks issue from a hall of silver they 
contain inipalp.ililo pai tick s of tliat inotil In the same way, a globe of 
gold gives rise to sparks, which contain, during then passage througli the 
air, melted gold, &^c &c 

Tlic molecuh s m the ccntic only ot all these spaiks rue melted ^ on 
their exterior surfaces the metallic particles uiideigo a grcvitcr or less degree 
ot combustion, in (onscqucncc* of then contact with the oxygen of the 
atmospheie 

A\ hen a spark ibsuiiig fiom a globe of gold p<isse& through a silver 
plate, t\cn ot (‘onsideialde iLukiitss, theie is st*en on the two surfaces 
ot the plate at the points whcic the eledni spark entcicd and emerged, 
a circular stratum of gold, the tluckness of wdudi must he \ory inconsi¬ 
derable, since, if left to itself, it volatihzcs, and disappears entirely in a 
shoi-t time Accoiding to Fusinieri, these two inetalhc spots aie 
formed by the fused gold winch the electiic spark contained The 
dt posit on the first face is nothing extraordinary , hut, by adopting the 
cxpLination of the Italian physitnn for the spot on the oj)posit^surface^ 
wc aie obliged to .iJmit, that the gold disseminated through the spark 
hns passed, at least in p.irt, along with it (Inough the whole thickness of 
th( silver plat< ’ It is unnecessary to add, that a spaik issning fiom a 
kill of copper gnes ris<* to «:inMlai plviiomcna 

A spark onuuiating from one metal, and passing Ihiough another, 
does not only lose a poition of the molecules with winch it A^as at first 
chaigcd, hut it acquires new molecules at tlio expense of the metal 
traveised JVI Fusiiueii e\en asserts, that, at each passage of tJie spark, 
reciprocal changes are produc'd betwnsen the two metals presiwit, that 
when the spaik, for example, loaves silver to pass to copiicr, it not only 
traiispoits a poitioii of the fust metal to the second, but that it likewise 
transports copper to the*^ silver’ l,will insist no longer, hotvever, on 
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theBii phenomena, 1 have cited them here only with a to f>h(\jv that 
the sparks of oui ordinaiy mai limes contain ]>ondercihU matter 

31 Fusinieii affiims that similai matter exists in lightning, and that 
in this tasc also it is in states of minute dnisioii, of ignition, and ot 
ooinhustion According to him, this tiansported mattei is the true cause 
of the transient smells which thuiidei oceasions nheii it falls, and also of 
the pnlveiulent deposits n Inch lemain lound’tractuies thiough which the 
(lectric.il matter has forced a passage In these deposits, which have 
heem too much neglected hithcito hy ohseners, M Fiisinieii has detected 
me tallie non, iron in ditleient degrees of om elation, and sulphur The 
Icirugmous spots left on the walls of houses may he found, wlieii strictly 
examined, to anse fioiu the iron with which the lightning was charged, 
den VC d from that which ooeurs in oveiy hiiildiiig, hut what is to lie said 
ue'garding^the sulpluueouN spots on these same walls, md csjiexially the 
feiruginous maiks which aie Jound on tioes struede wnth liglilinng in the 
open fields^ 31 l^'usimen cone'oives himself aulhon/ed to infer from 
these expenpiients, that the atmosphj^rc contains, at every height, or at 
locUst as tai as the legioii ot stoimy clouds non, sulphur, and other sub- 
stane^cs, on the nature of which chemical «inalysishas been hitherto sih'iit, 
tlhit the cleetueal spark is ehaiged with tlnm, and that li carnos them 
1o the surf.iee ot the evirth, wheie they foim {Vitciiuated deposits round 
the points struck with the lightning 

This iH'w method of reg.irding tleclncal phenomena, assuredly 
dcseives to be followed up wuth that ac curacy which is suited to the 
pi ('Sent state of senmee Eiei}^ one who witnesses i stroke of lightning, 
would porfoim a vmy useful seivicc hy caiefully ccdlec'ting the black 
or coloured mattoi wdiich the dectiieal lluul s« c*ms to dc'posit, at all those 
stages of its pi ogress whcic it undeigoi s Kudden changes of velocity A 
caic'ful chemical anal}sis of these deposits may lead to unexpected dis¬ 
coveries of high importance 

• Fallen(» Siaks—E ver since ohs(i\atu)ns Avero made Avith accuracy 
on falling stars, it li is heeii evident hoAV greatly these long-despisod phe¬ 
nomena,—^these pretended atmospheric metoois,—ihesc so-called tmins 
of inflamed hydrogen gas, are deserving of att( ntive examiiLition Their 
parallax has aheady placed them much higher than the &< nsible limits 
given to our atmosphere hy received theories* Dunng the iiiejuiry con¬ 
cerning the ipparent direction in wincli these falling stars ordinartly m(wc^ 
It was aset 1 tamcvl that cMcii though tlu} an inf) line d m oiir atmosphere, 
they do nof cnigmatc'm it, hut tli ft they en1( r it fiom without 1 he direc¬ 
tion most common (o Ihcm^ senm diamchwalhj to be opposed to lhal of the 
ea) ill m its o? bit ' 

, It IS desirable that this result should ht c stahlishc d hy the investi- 

* Coinparative obsenatutns muk in , motion round tlu ‘^uii Fiicn althougli 

1JI23 at Brealau, Dn sek n, ipsu, Bricg, 1 we \v< rc iiichm d to n gaid half ot tins ajK 
and Gkmit/, l»\ Prokssor firaiukM mid 1 juniit \docit> as ni idusiori aiisingfroni 
many of his ]aipi)s, have assigned wo ksn j tlu dket ot the- (ailli’fl iwoMiuent m its 
iliau OtHtl English miks as the luigluot oihit, tluri would siill tduuiti IHimksper 
cortain falling stais* • second is tlu nal v(kint> of tin atar, a 

The apparent speed of these iiu U ois ih degn ^ ot r ijadit\ wiiu h < kC( i dstliat of all 
iound sonu tunes to Im 3h mdtrs per second ; the supf nor planets, e \u pt the earth 
Tins IB nc'arlv doulilc that ot tlic cartlej? 
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gation of a numerous senes of observations We have therefore requesteil 
tliat officers on Wiit( h on board the Bomle may note^ during tlie whole 
of the voyage, the hom at winch a falling star may appear, its probable 
angular height above the honsson, and particularly, the dir^titon of lis 

Vt0tl07l 

By left mug these meteors to the principal stars of the constel¬ 
lations which they tiavcrse, *the different questions which a\c have in¬ 
dicated may be resolved at a glance Here, then, is a subject of rtsearch 
which requues no trouble It may suflicc to attach our young country- 
mc II to the subject, to if ni irk how intciesting it would bo to establish the 
fact of the earth being a planet, from proofs denvod from such phenomena 
as falling stirs, the inconstancy of which has become proAcrbial We 
might add, if it were necessary, tliat it is scarcely possible at present to 
imagine any other mode of explaining the astonishing appearance yf boJide» 
{^ficty meteors) observed in Ainc*riea on tfif night of the 12th .ind 13tli 
of November, 1833, than by supposing that, besides the large planets, 
there move round the sun myriads of small bodic‘S which arj; not visible 
but wlicn tliey penetrate into oui atmosphere, and there become inflamod; 
that tliesc asteioids (to adopt the name winch IJersclicl long since applied 
to Ceres, Pallas, Juno, and Vesta,) move in some way or othei in gioups, 
that others, however, are isolated , and that the assiduous observation of 
tJiese falling stais will be, at all times, tlie only means of cmlightciung us 
in regard to these cunous phenomena 

We bale just mentioned the appearance of falling stars noticed in 
Ameiica ni 1833 These meteors sueceeded each other so quickly, that 
they could not be counted , but a moderate calculation makes tlieir num¬ 
ber amount to hundreds of thousands They wer^ seen along the eastern 
side of America from the (lulf of Mexico tp Halifax, from nine o'clock ui 
tlie evening to sunrise, and even, in some places, in daylight, at eight 
o'clock 111 the luonung All these meteors i&6ued frenn the satne poiiil of 
the a/ /y, situate near 7 Lc onis, and that, notwithstanding the altemng 
position of tins star m consec^ucnce of the diurnal movement of the 
splieri This, then, is assuredly a very remarkable tact, and we shall 
cjt(‘ another wine li is not less so The shower of failing stars m 1833 took 
]>lace, as we luive alicady said, on the night of the 12th and 13th of Novem- 
b(‘r In 1799, a siiiulai show er w^as observed in America, by M von Hum¬ 
boldt, in (»ie‘enkind, by the Moravian fraternity^ and m (leimany, by 
lanous pel sons The (late is in the night between the 11th and tjie 12th 
oi Xoveinbei • • 


• The stars w( ro so numerous, and np- 
peured m so many difftrent regions of the 
bky at ouce, that m tin attempt to reckon 
them, nothing more than a very rough ap¬ 
proximation could be expect^ An ob¬ 
server at Boston compared thtin, vvlien at 
the maximum, to half the number of flakes 
setu in the air during an ordinary fall of 
snow At a time the phenomenon was 
consideraUly on the decrease, he counted 
C50 stars in 15 minutiss, altiiough he ou- 
iunihcribid his observations |o a zone, I 
whicli did nut include u tenth part of the ‘ 


visible horiron This number, m bis opi¬ 
nion, was not more than two-thirds of tlie 
\^ole, thus there must have 
and m the whole ol the visible heiuisplu re^ 
8660 Tins last numtipr would give 34,640 
stars per hour As the pbcnonicuon lasted 
so^cii hours, the numlKr that app nred at 
Boston must have exceeded 240,000, for 
It must not be forgotten that tbo«data on 
which these calculations are founded, were 
not collected till the phenomenon was con¬ 
siderably on the decline 
a 
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♦ In 1832 Europe, Arabia, &c, were witnesses of the same plicno- 
menon, but ou a smaller scale The date of this appe«u*ance is ag^am the 
night between the 12th and the 13th ot November 

This near approach to identity in th(' dates, authorizes us the more 
to invite our young navigators to watch attentively whatever may appeal 
in the sky from the 10th to the 15th of Ncjverahci, siiirc obscrveis a\1io 
were favoured with a clear atmosphere, tUjd who*watched for the pheno¬ 
menon last year (1834), saw manifest traces of it on the 12th and 13tli 
of that month * 


The Zodiacal Ligiii —The zodiacal light,* although known foi 
nearly two centuries, still presents a prohlem which has not bc<*ii solvt^d 
in a satisfattory manner The study of this phenomenon is chu'fly re- 
rfierved, fey the very natuie of things, to obscrveis placed iii the <.(|UuioctLil 
regions Tluy alone can (^ecule i\lu tlier Doiniiiico Cassini had sufh- 
cieiitly guarded against the causes of eiroi to which an observer is ex¬ 
posed in ovjf vaiiable climates, and whether he had sulfa lently taken into 
account the purity of the air, when he annoumed in his work that tin 
zodiiical light IS constantly hiighter m the evening than m tlie morning, 
that in the course of a few days its length may vaiy from 00° to 10()°, 
that these variations are connected with the appearance of solar spots, m 
such a manner, for instance, that there must have been an absolute rela¬ 
tion, and not merely a fortuitous coincidence, between the weakness of 
the zodiacal light in 1088, and the absence of cveiy kind of sj»ot, luminous 
or otherwise, on the solar disc in that same ycai » 

It appears to us, therefore, that the Academy ought to rotjucst the 


• Since my report was read to the Aca¬ 
demy , M B( rard, one of the Lest uifLnncd 
officers m the FrmcL na\y, has hid the 
kindness to addrtss to mo the tollowin^ 
ext^t from the jounial of the bng Loirety 
of \>hi(h he was the (onimander — 

“On the 13th Nomnber 183J, at 4 
o\look A M , tlio sky ht ing pei*fcct]y cJeni, 
with abiindcUieo of dew, wt saw a considci- 
able number of falling stars, and lumuious 
meteors of a large size, For upwards of 
three hours tlu re could not, on an averagt, 
be fewer than two cver^ inuiute One of 
these meteors, wliieh ajijx ared m the zt mth, 
left an ciformous train in a direction from 
east to west, hud forme d a broad luminous 
bund (equal to half the diameter of the 
moon), in which many of the* colours of 
the minhow were v<ry distinctly seem 
J^ts track was Msibh for more than bi( 
niiiiutes We wen then on the coast of 
Spam, near Oarthag^a, the thermometer 
in the air, 62 6® Falir , barometer, 30 3 
in*, temperature of the sea, 65 2® ’* 

On the 13th November 1835^ a large 
and bnUiant meteor observed M Millet 
Daubouton, foil near Beliey, m the 
department of Am, and burned a barn. 
On the some night a falling star, more 
brilliant than Jupiter, was observed a{ , 


Lille«hy M Dob /enno It left bclimd on 
its roidi, a train of ^xirks m every r«*spect 
res( mbliiig those prodiKidhy i squib 
Thus, all tIuHf tu< ts tend more and more 
to (ouhrm the notion, that there exists 
cl /om composed of millions of small bodu s, 
whose orbits mc< t the plane of the (‘cliptic 
near tin point which tin earth occiijms 
cv«rviear, troiii tin im to the IJth of 
Novtniher It is a new planetary world 
just beginning to be revealed to us 

It is doubtless imriee*C88ary for me to 
say, how important it would be at the pre*- 
Hcnt moment to iiiquin whether other 
/rarm of asteroids do not meet tin icliptn 
111 pomts difft n iit io that in which the earth 
IS placed about tin 13tli of Noveinhd 
This iiivestigitiouwould rcquin to be mink, 
for t xanqdi, from thf 20tb to tht 24th of 
April, for in 1803 (I Im*1icvi: it was on the 
22nd of April), tlu re were seen in Virginia 
and Mabsaeliusetts, from one o*c]oek till 
three in the morning, falling stars in all 
directions, and in such numlw rs, that they 
might Ik compared to a shoviei of rockets 
Messier relates that, on the 17th Juno 
1777 about noon, lie* saw during ffvo 
minutes a prodigious number of black 
globules piyiHing across the sun Might 
, uotthise globules be asteroids likewise 
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ofliicers of the Bonift^ dunng the whole time they remain bct\>eon the 
tropics, and when the moon does not enlighten the horizon, to be on the 
watch, (ithcr alter sunset or befoie sunnsiiig, and take note of the 
coristidlations which the zodiacal light tiaver&es, of the star nearest its 
point, *ind ol the aiigulai Ineadth ol the plic iiomeiion* iieai the horizon, 
at a deterniinod lieight It i^ almost supeifluous to add, that an account 
must he kept of the horns when the ohbcrvations wrie made Tlic mros- 
tjgation ol the results may he delated without any inconvemencc till the 
period of r( turning home * 

Wc ai(* not igiioiaiit, and wo h<ne already hinted it, that some very 
able minds consider these statements of Dominico (Passim as little 
chsfjving of eonhdence They .iie uii\,illiiig to admit that sensible 
ph}sical changes could opeiati' siiiiultaiicously through such an iin- 
incuisc extent as the /odiac.il light tmhiaces In thou opim^#;, these# 
\ari<itions in intensity and length, noticed by tins gieat astionomei, wore 
not real, and iiotliing further than intcnmssioiis of the atmospheric trans- 
paicmyaK iccpnrcd to «i(count foi them » 

It would not now, perhaps, b(‘ iiii]iossil>le to piovc, bycompaiing the 
obscivations of Fatio with those of (\issijii, that atmosphe nc i.iiiations are 
iiisutrulent to explain the ]thenoniena do«-( iibed by llu 1* irnlaii astronomei 
With icsj)ect to the ohjectioii deiivtd lioiii tlu‘ iinmonsit^ of tlie space in 
which the physu iJ clianges must op( i it<, U has lost ill its fuiee since we 
have witnessed simiLii ]>hen()iueiia exlnbitcil by IJallc/s comet 

Oui }ouiig couutiyim II ought tliciefore zialously to devote them¬ 
selves to such ohst i\ations as wc ha'ce pointed out The question is 
impoi taut, and no person can hithcito flaltci himbclf w itli ha\ing defini¬ 
tively sohed it 

Ai lumv Doriahs —It is iioav well ascertained tliat there aie as 
iiiaiiy displays ol polai aurora in the southern hemisphere as in the 
arctic legions Kveiyrhnig leads us to think, that the appeal ance% of 
the southeni .lurora, and of thfit wlncli wo witness in Europe, follow the 
same laws This, howevc^i, is iniic conjcctuio Jf a southeni aurora he* 
seen by the oflkeis of the lionife in the form of «in aich, it will he impor¬ 
tant to notify exactly the beanngs of the intersections of this arch witji 
the liorizoii, *mtl, if those cannot he obtained, the heanng of the moU 
eh valed point In Euiopc, the most elevated poiijt always appears to he 
situated in the magnetic meridian of the place wheie the observer is 
sfationc d • # 

It has been piovod by numerous researches undeitaken at Pans, 
that till kinds of am oia borealis, even such as do not apjicar abo\e our 
lioiizon, ind the cKistcnce ol whuh, <mist'quently, wc cun learn onlyfiom 
the reports of obsoiveis m the polar legions, alter decidedly the decl?- 
nation of the magnetic needle, as ^vell as ith inclination and intensity 
"W Jio, then, can presume to argue from the great distance of an aurora 
aiistiaJib, tliat it uevi'r distuibsthe magnetism of oui hemisphere? Every 
case in which the attention of our tiiivelleis shall make a coirecimemo- 
raiidum of these phenomena, may at length thiow^ some light on tlic 
question Such amingepiciits have been made, that magnetic obser- 
vatioiib will bo made at Pans cluiiiig the whoh* time of the circiirana- 
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vi|[»atioii of the Bomie^ at peiiods so ne.ii each other, and in such a 
manner, that no perturbation can take place unobserved 

The 1?\inbov/ —Tlie explanation of the rainbow ina) be log.iided 
as one of Destartess most beautitul discoveries, but, still, e\eii aftei the 
devclopeincntb >\luch Novtoii has furnished, it is \et incomplete When 
we look attciitmly at this inagnihccnt phehomenon, we peiccive undu 
the red of the iriteiior aidi se\oial seius'of giocn and ])uiple, forming 
narrow contiguous aich<*s, well dehned, and peiieetly coiutiitue to the 
pimcipal aich Of thest suppUmLnfm if arcs (foi that is the name given 
to them,) the tlieoiy of Dcscaites and Newton bake? no notice, and indeed 
it cannot even ho ap})liod to them 

Tlic supplementaly .lies appear to ho *in cfleet of fumnious tfifet/e- 
^e/ice ^riiese interlLieiK < s cannot be pioduced but by chops of watc'i of 
a cerhim smallness It is noces'^aiy aho, ioi otluiwisc the plieiiomenoii 
would have no biilhaiicy, that, b(*sidi‘s tins condition of magiiitucle, the 
d^ops, 01 at Ica'jt the gi(*atci pait of them, shoubl he almost mathemati¬ 
cally equal 111 then dimensions If, tinicfoie, the iimbows of ecpiuicx- 
lial regions iiie never athmded with supplementary ires, it would be a 
pi oof that the drops of w.itei which tlieie issue from tlie clouds are of 
laigei size, and moio uiieetual dimensions, th^ii in oui elimates In our 
igiioiance of the causes of rain, this fact would hy no moaub be void of 
interest 

When the sun is low, tlie upper portion of the lainbow is, on the 
contr<uy, very mueli < levated It is towards this culnuiiatiiig re*g.ion that 
the supplementaly aics show themselves in gie.ite'st sjdendoui Descend¬ 
ing from this, then colouis become lajudly tainter In the lower regions, 
near the honzon, and even considerably above it, no traces of them aic 
ever seen, at least in Euiope 

It follows, theieiem, tliat lain'elrops, duiing their v<rtical descent, 
losp the property viliicli they at fust possess, that tlie^y have no longe^r 
the conditions necessary for eliicieiit intcijncme^ and that tliey inciease 
m si/e 

Is It not curious, it may be asked iii passing, to fin4 m an optical 
phenomenon, in a peculiarity of the rainbow, a piooi that in Eureipe tlie 
quantity of ram must be so much the less the highci wc j)lace the vessel 
m which it IS to be leceivod'' * 

The mcicase mi Ihe si/e of the drops, it can iscarctly be'doubted, is 
owing to a,pncipitation ot humulily on theirsuifiei , tins will be m pro- 
poition to the atmospliene strata tlirough wliieli they pass m their descent 
fiom the cold ngion of then oiigin, and winch stiata are vv,irm(‘r and 
warmei, as the) .ippioieh the e It is then almost certain that, if 

^upplemeiitaiy riuibowb aie formetl in oqiiuiocti d regions, as in Jsurope, 
they uevTr reach /,he horizon, but a comp.insou ol llu ,ingb of the luight 
at which they cease to 1)0 seen with the angle of disappi aiaiu e noticed 
in oui cliniatcb, seems to oflbr a means of obtaining some me t( oiological 
results which cait-be obtained hy no other method .it piesemt knowm 

• III the Observatoi y at Pans, the re in first In tlu course ot a yi ar the rescr- 
two vessels m which rain-wattr is collcctt el, voir ui tlie court i te 11 \ e <1 1 iii;ht-hun(lredthH 
oiu of them IS on thoAe rrace, the other in more wali-j* that thui placed on the terrace 
the court, 92 Euglibh tec t lower than trn 
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IIamw —In higli latitufles, off Cape Horn, for example, the &un an^l 
the moon ofleii appiar surrounded by t^\o luminous ciicles, which 
meteoiologists (all halos The radius of th(' smallest of these tireles is 
about 22*^,—that of the larger is almost exactly 40° The. hist of these* 
aiiguLii dimensions is i>ithin a little the minimum deviation lAhich light 
unde rgoes Awhile tr*! versing a glass pi ism of 00°, the othci Avould be given 
by two pi isms of 00°, oi by a single pi ism of 00° 

It seems, therefore, iiatuial to seek for the cause of halos, aq 
Mariotte has done, in the lays refracted by floating crystals of snow, 
which, as every one knows, usual!} piesent angles of 00’ and 00° 

This theory, besides, luis been le'ndered still more probable since the 
powei has been ace^uired of distinguishing refracted from re flee ted liglit 
by means of obiomatic jiolarizaUon It is, in faet, the colouis of the fiist 
kind (refracteel light) wliicli produce the polaiizcd rays of >ao halo 
Wliat, then, still remains to be known rega ding tins pbenomcnoii ? It 
IS the following —According to theoiy, the horizontal diameter of a halo 
.ind the vortical diameter ought to litive the fe<ime angular dm ension, bftt 
we aie assured tliat tlieso di.ime tens .ire sometimes stiikingly uiiccjual 
Aelual me asuieiiieiit alone can cstahlisli this laet, for if it has h ippenc'd 
that a judgment of the ine^quality in ejuestion has be‘ 0 U formc*d hy the naked 
eye onlj, tluie are not wanting sulhciemt cause 5 of illusion to explain how 
the most expe i n need phtjsuien nnpht be doccivod The leflee ting c irclcs 
of Boid.i aie adm 11 ahlyadapted to th*^ me asuieinent ol the angular distances 
at sea We may, thciedoic, witbemt lu'Sitatioii, recommemd totlic officers 
of the Bomlt to aj>ply the cxeedlent instruments wutb whieh all of them 
aic provided to detennine the dimensions of all the halos fhat way 
appiar lo than to he eltiplitat Tliey will themselves perceive that the 
luiur edge of the halo,—the only one which is distinctly eh'hned,—is much 
better adapted for obser\atioii than tlie outei one, but they must iu\er, 
with le'gaid to the sun, neglect to indicate whetlier they take the centre oi 
the edge as the term of eompansoii Wc hkeivise re*gai d it as mdispemsable, 
that, lu each direction, tlic two rays diametrically opposite should be 
measured,—foi certai?i obsc rvers bavt niemtionoel circular halos, m wLieli, 
if they are lo be be hewed, the sun did not oceujiy the centre of the 
curve 

WINDS 

TiiADL-WiMxs —Peihaps it will excite siiiprise to see the trade- 
winds tuinouneed as still afloreiing a subject of important mvcstfg.ition, 
but it must be remarked, that the practice of ua\igatois has often con- 
finetl them to meagre notices, with such science cannot be satisfied 
Thus it 18 not tmo, whatever may have been alleged, tliat to tlie noi-th 
ot the < 4 u.itor these amikH eonstantl} blow from the noith-easi, uiiel 
that to the south ol it tliey blow uniformly from the south-east The 
phenomena are not the same in the two hemispheresIn each plane, 
inorcovei, they cdiange with the seasons Daily obsei>ations of the true 
diiectioii, and, as far as practicable, of the stiength of the eastern winds 
Ailiieh jirevailm cquatonal regions, would therefoie he a usefulacejuisition 
to meteorology. 

The vicinity of eoiitincnts, their Airestern sides especially, modifies 
the tiade-winds in then strength and diiection It sometimes even ha])- 
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pons that tlicy arc displaced hy a west wind AVhorc^ or this change 
of tlic nind occuis, it is dcsir.ible to note the time, the boariiig of the 
neighbouring coasts, their distance, and, wheic piacticable, them genei il 
aspect In older to show the utility of this last lecomiucndation, it will 
he enough to say, tfiat a sandy countiy, for example, will have a much 
speedier and more active influence, than one, covered with foiests, or any 
oilier kind of vegetation • • 

The sea which washes the W'esterii shore of Mexico, from Pau.inia 
to the peninsula of Califoini.i, betw^een 8^ and 22® north Lititudo, will 
afford an oj)portunity to the oflicc'rs ot the Uonite of.ohserv ing a eomplek 
inversion of the trad(»-winds They will iiiid, as stited by Captain Ba*-!} 
Hall, a nearly perm.incnt Avest wind, in a situation whore it might be ex¬ 
pected the cast wind of the ctjuiiioctial legions Avould pioail In these 
('‘tings it< would be cuiious to asc'dtim how itu tiom the shore this ano¬ 
maly extenda,—at what degic«c of longilmh' the tradc-wjnd resumes, so 
to sp(Mk, its dominion 

AceouUng to the most g<ncTall\ ailoptcd explanation of tin* tiade- 
winds, theie ought ti) exi*^t, bclwtfTi the tiopics, a more ehvaiid wntd^ 
constantly blowing in an opposite direction to tlie one on the suttace ot 
the earth Numerous ])ioofs are *il ready col lifted of the existence of 
this coimtei-eiiriont Vigil int ohseiv itions of eh vated ilouds, particu- 
laily of those c ille 1 ctnn-t itmitlus^ wmuld [ccitainly fiiiiiish inclications of 
great Aalu(‘ to mc»teorolog 3 

Fni.illy, the peiiods, strength, ami exfcenf of the monsoons^ form 
subjects ot study, 111 which, notwithstanding a vast amount has been 
collected, thert is still sornctlung to glean 

( To be umtiauerk ) 


TiMNSAfrrroNS of the royal astronomical 

SOCIETY 

T\ eontmuation of the plan we pioposecl (see p 209) to adopt wnth respect 
to the* labours of diflorent learruMl societies, of giving, as cjccasion may arise, 
a more 01 less brief analysis of tlie papers published in the Transactions 
of those bodies, wc now x^rocec d to lay bcsforc our readers an ac‘count 
of the contents of the concluding* section of the ninth volume of those 
of the Royal Astionomical Society In our next number w(‘ propose to 
give a similar analysis of the Transactions of the Royal Society of 
Edinburgh * 

This ptiTt contains ten papers, besides the Report of the Cyouncil, 
the Anniversary Address, and other miscellaneous information, chiefly 
1 elating to the management of the Society 

I On tl^ Time of Eotation of Jupiter By F G Airy, Esq , A^tronmner 

Royaly a7id President oj the Society • 

Kepler inferred, from a presumed connexion between the time of 
the rotation and that of its first sahrlhte, tliat Jupiter s time of rotation 
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was less than 24 hours Cassini was led from his ow’n observations in 
1664-5 to conclude that it was less than 14 houis Subsecjnent 
observations in 1665 led him to the time of 56’^' 0“’ This is the 
period adoi)fed l)y Lajdaeo, and all subse(j[ueut wliters 

In I)eccmb(*r, 1834, Professor Any took advaSitag€‘ of one of the 
two reniarkahly hlack and well-defined spots which appe ared near the 
lowei holt of the plinVt, to in«akc a scries of obseivaiions, with a \icw 
to the dttermination of th<* period of Jupiters rotation with gio.it^i 
aduituy Those ol>sei\ations extend over the pcijod fiom December 
16th to Aiaitli ]^)th followingf and from them, by methods winch he 
details, he finds that the tme period correspoiidnig to tlum is 21 3% 

mean solar time 

This (lose ap]»K>uh (ditfirin;^ l>y only 38 7 seconds) to the period 
determined by Cassiin, will seem lemaikabh (.noup^h to t^Ose wdiffi 
estimate by numtuKel difiortiufs the d(‘gr^e of approximation, without 
considering the unit by windi tJiosi dillu'iKes aie incasuied but to 
those who are auustouud to look upon an nujuiiv in all ils^details, and 
under caieful inathen'itieal disci]>line, it is ob*ious that this small 
qmmtity may b<‘ m lealxly a compai.itnely gieat one It is so in the 
piesent case 

llu time oi tlie visibility is less tli in fi\o hoins, and the period 
of ohseivation exttndnig over 225 ievolution-*, fioia whidi All Any 
deduced his period, it would make 225 X 38 7 sieoruP, nr 2*‘ 25*^ 6 75% 
or about half the period of the' visibility of the spot itsdf Tlie penod 
then assigned by Cassnii is, as the authoi mnaiks, incompatible with 
the observations recoidid and discussed in his coinniunicatioii 

II Continuali 07 i of Upsi anhrs ^ato the ^ahic oj JnpitcC^t Mass Iho 

samp 

It would be hardly possilde to rciidei the obj(‘< ts of this slioit ptipei 
intclligihle to tliosi' who aie unacquainted with the problem itsclf/'uiid 
mtli the previous papers of the author on the suhjcc't AW' pioposc, there¬ 
fore, to enter into some digiec of explan itioii of the general diar.ictei and 
the nature of the difhculties encountered in it, in an eaily number, .is will 
as such historical details as we think m.iy he inteiesting to our loaders 
It IS sufficient to state heic, that Professoi Airy finds the whoh* mass of 
the Jovial system u>\ b of the sun*s mass Tin? result of obscivations 
discussed in his foimcr papers on the subject was tbIb u * 

III On flip PjsCiPn of thp IMiphc.as inferred ftom ObbermUon^ mih the 
CambnJsrr T/utnif and Mural CirCe, ?nade in the yeat 18J4 By the 
same 

• 

This determination is founded on 138 transits of the pun, iii which both 
the preceding and following limbs were ohseived, and 14^ polar dis¬ 
tances, in which both the iioith and south limhs weie ohseivtd Profes¬ 
sor Airy behoves those detcrminafions, in jiouit of individual^accuiaey 
and geni'ral excgllciice, to be equal to any that have been used for the 
same purpose 

1 The authoi detehumes the p|att of the equinox to be iiitoimediate 
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betw een those assigned by and Pond, but u vci) little iioaici to 

the former 

2 That the obliquity of the ecliptic assumed in the Nauiual Almanat 
(namely, 23 ’ 27 ' 39 2(5",) is too gieat by 0 357" 

3 3’hat the lAin moA'cs, independently of theclfeets of pertuibations, 
in a small circle, Yiliose diSitaiue horn the jiorth pole of the ecliptic is 
90"^ _ 0 569" 

This List IS a startling conclusion Mr Airy is evidently emh.ir- 
rnssed hy it Imt to oiii minds it appeals clear that it niiisf arise from 
either imperfection of method, or impcThctioii of Histrununts We lan- 
not imagine the ciicuinstaiiccs iiidicatetl hy it to bo the case of <ietual 
nature 

'IV o/ Mund Ctitli ai t/u* mus;/t O/^ni nfon/j and Framt- 

nation of its J)iiisi 4 )ns Bt/ T R RobiiHon, L>, 

This paper, which, ni refcionci^ to the actual constiuetion of miiial iiistiu- 
ments, eoiftists almost enliicly of prietical details, is nnsiisecptible ot 
matciial abiidgemoni The iiUhoi tomes to tlie eoiitlusitm that the 
present method ol dn iding large tircles is msullicunt foi attaining the 
degree of accuiaty wliitli priclic.il astioiionuis non loquiie, .ind that to 
effect it satisfat toiily, they must he divided on ifu en^ttu^ as Reichenhath 
divided Ins tliree-fi 1 1 ciroh s 

V liepoit on the tieiv Standaid Scate of tfn^ Sorirti/ If/he Rm/oUjUffono- 

miral] lhawn ftp at the oj the Counaf, hy Fidiins Baily, 

Eaq , F R S 

Of this elaborate paper we slnjll give an analysis lu a futuic number 

VI Tu}0 plomenUi) y ^^oluiions oj KepJeds PiohJtm by the An} 2 ^utu} Ca!( nlu^, 
^ By Willidiii Wallrtte, AM , FR S E , cJV , Ptojessot of Mathematics in 

the Umveri^ity of Edinburgh 

A planetary orbit being an ellipse, having the sun in one of its foci, Kepler 
discovered (by a discussion of the observations of Tycho Brahe) that 
the radius vector of a planet describes equal areas iii equal tunes but the 
truth of this law, as the result of any hypothesis lespceting tJie force of 
gravitation, was first piovecl by Newton 
Ttc equation to hich it leads is 

JB — e sin 

in Yvhich z 18 the moan anomaly, x the true anom<ily, and e the eccentricity 
of the elliptic orbit 

When X is given, z is readily 4bund from a table of sines, bul when 
z is given, and x required, (which is tlio form in which the problem 
always presents itself in astronomical research,) it become^ a matter of 
considerable difficulty, and oftentimes excessively troublesome Vanous 
methods have been proposed,—of course, chiefly tentative, and necessarily 
inelegant combinations of geometry and tngonomc try 

We shall give the conclusions of Professor Wallaed, and refer our 
readers to the work itself for their investigations, as well as the examples 
by which he illustrates them « 



TnA^Si\c^IO^<^ or the 


iOO 


First method —1 


Find r' an approximation to x by this formula 
14- 

tan (r' — i ;ar) =-tan J jsf 

1 e 


2. h'lnd y such that 

1 + & 

tan y) = - -tan J ^ 

• 1 — c 

T Find (, the correction of j', so that 

, ^ smy sinl",, 

sin (v - c) = — 3 . — (« - »). 


sm x 


i\piossing y — s in ‘.(‘conds of a degree 

4 Then tlio eccontnc .inomaly, =r + c 


Second method —l^'ind a:' an approximation to the value of i in tli^ 
given equation, = r — e sm r, and foira vi successive series of angles 
<oiinerted by the fol]o\Mng equations, tliey will be closer and closer ap- 
proxiiriations to the true value of x at cveiy step 

c 

'' — “ + smV 

i" =r ;y + —- , sill 

sm 1“ 




r 

hlU 1 " 


• Sin a" “ ' 


Tn these solutions, Professoi Wallace suggests, that as m each planet, 
C - 1 -f“ c 

sill T" 1 constant quantities, tliey may be conveniently ta¬ 
bulated loi each of the several orbits • • 


VII Sitth Catalogue of Double Stars ^ observed at Slough in the yeais 18J1 
and 1832, with the twenty-feet Rejlector, containing the Planes, Desenp- 
tiom, and rneasuied Angles of Position of those Objects, of tvhich 

105 have not been previously desenbed Reduced to the Epoch oj 1830 0 
By Sir John Fredeiitk William Ilcrschel, K G H 

This IS a continuation of a former series published in these Transactions 
It IS ariangod in columns of 

No I ATI 1830 0 I N P D 1830 0 | Posit ] Dist | Magn | Remks | Sweep | Ref 

Of course no partii ular description can be given The value of the 
paper consists in its determination of the position and character of th^ 
sevenil objects contained m it Only two observationi^ occur of goncnil 
interest beyond that which arises from a determination of the places One 
IS, that an obser\ation in sweep 425, an obseivation of Coronce^ was 
made with peisonal hazard, and the other that the triple star ijx sweep 
392 appears to«ha\e changed since sweep 172 was made, including the 
simo stars, they being in the first (172) in a straight hnc, but m the 
lattci (392) no longer so * ^ 
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VIII Some Puftfculats respettmg the principal Imtrumenh at the Rmfal 
Observatmy at Gieenwich, in the time oj Di Halley By S P Rinaiul, 
Esq , A M , F R S , Sai ilian Ptnfessor nj Geometry at Oifotd 

Tlie Ko 3 ^al ObscAratory o\>es its existence to the nidefdtigaLle 8ir 
Jonas Mooic It A\as placed undei the diijpction of the Ordn.irKe De- 
paitment, with whidi 8ir eTonas was so intiin.itcl^ connected, the salary 
of the Astronomer Ro^^al was paid at the Ordnance Ofhee, and all sup¬ 
plies for th it institution wcie always made through the same medium, 
till very recently, when it was transfened, we think judiciously, to the 
gorcrnancc of the Adniiialty Boaid The Mastei-General of the 
(lidnancc has seldom been a man of st lenco, or a man of right feeling 
in resjioct of sen nee, (the IVlanjuis Townshend is, iiuhed, a splendid 
exc(iitioit, and, in more lecent times, Nir James Kempt, duiing Ins 
shoit occupation of the postals anotlui ) and hence it has happened, 
that, foi a national (stahlibhinent, the Itoyal Observatory has been most 
inad(*quat(dv»provided lor, both in actual pajnicnt to its labourers, and in 
re^ipect to the supply of requisite instrument^ The Admiialty Hoard, 
besides being the most mitiiral guardian of astrononi}', is also better htted 
on several 4 ccounts, for (.irrjingon the supermtondeiicc of the appropriate’ 
business of such an insfitufion, lioth on acciiunt of its inteiost in the 
results, and its partioulai constitution It is noiiiin dly under the direc¬ 
tion of men who know litth of sciem e, and caie for it as little, but gene¬ 
rally under the actual diiection of one man, clioson because he is acijpainted 
with the details of Us business, and, consequently, fully impressed with a 
sense of the necessity for tlic results which are onlj^ to b(* oht lined from 
such a source, and, thcrefoie, dc'cplj interested in its he mg supplied with 
all the requisite means for caipymg it on successfuIK Tlie Ho.iid of 
A'^isilcIS, also, exercise a salutary infliicncf, both upon the Govcinment 
and the Astionomer Royal of the time being 

•None of these advantagei/were attache d to Us coutkmoii watli the 
Board of Oidnance, and jet, by dcgic es, aftcT the most ji.unful and almost 
degrading solicitations, the Observatory became siijqdu'd with a toh r.ihly 
good set of instruments, of almost every kiml Still the Britisli Obser¬ 
vatory was generally behind most of the coiitimuital natiomil ones, and, 
m the cs 9 fw/i«/instruments, was often behind moie tliaii one coipoi.Ue, oi 
even private, establishiifcmt devoted to the s iinr ob|vets It is oiilj vc'ry 
n c ciUly diat science has been admitted to he of nutumtd impoitance and, 

( veil now, it IS little moit than haff-adniittcd This, how ewe i, is r^ot the 
])lace for amplifying the discussion of the causes of this unhappy trait in 
lh(‘ mama of the day 

, This very interesting papci of Professor Rigaucl contains an account 
of the instruments which Bradley’, the ^nucossor of Tlalby, and third 
Astronomci Royal,'found m the institution upon his rippointmcnt to the 
office Our readers vmU lecollect that the h aim d RadclUh* ohsci t er pub- 
lishod the miscellaneous works of i)r Biadley, in thiee quaito lo/mne's, 
a few years ago, and in these he gave a general aceoiiiU of.those jjjstru- 
meuts at the peiiod of 1742 No oppoitunUy of printing the se vcial dis¬ 
tinct notices found amongst the papers of Bradley, relating to the time of 
Halley, presented itself till the pie^ent Mr Biilv’s / ift of Flamsticd 
Yoi II . 2V IJ 
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I ontniiis aiRplc accounts of tlic state of the Observatory during the lift - 
time of the first Astionomei Roydl, and Professor Tligaud 1ms, from the 
papers above mentioned, and from other sources, filled up the chasm, so 
far as ITall(‘y*s occupancy of tlie office is concerned 

The instruments of the f)bservatory in Flamsteed's time ^\erc his 
own priiate property, ^nd the jealousy subsisting between IJalley and his 
predecessor, was an unconqfieiable difhculty in tlie w'ay of any fiiii 
an.ingcment between the widow of Flamsteed and the mtUi whom, fioi.i 
her husband, she had learned to hate most cordially Halley was in his 
sixty-fouith year when he was appointed, and, upon his appointment, 
found the Ohseivatory wholly unprovided of instiuments, and, indeed, 
of everything else that was moveable ” 

The dc8(nplions themsdves c.innot ho wdl abridged The papei 
its(‘lf IS, how'ever, full of mteiest, not only to the prac tical astrcvfiomer, hut 
also to every one who takes the slightest inteicst in the history of science 

IX ObsnmUofis (>?i TInlley''s Cimei By Cajitain W H Slmytli, R N , 

F R S , 

Captain Smyth appears to he tlie fiist wlio saw the Comet, on the jirescuit 
appiaiiTue of that r( inaikabh hod^, with the naked e\e 'Hns was on 
tlu Ultli of October, 1R'15, in ciossmg tin gieat quadiangle of Timity 
('olh'ge, ( Vimhiiflge, and it even apjieaic d w ith a iiiueli finer cfkc t" than 
thiough the telescope on tin' summit of tlie principal gate-tow"i of the 
Colhgc whidi he had just hft 

These observations will ho embodied m a paper which we are pre- 
paniig, and whidi will appear in an eaily nuinbcr, conlainiiig a eoiideuiscd 
ace mint of the a]»pearaii( c‘S of the Comet on its scAcral apparitions, so far 
as llie^y have been re‘Coielccl It is sufheiemt to state here that they w'ore 
iu.ido at llcdforil, with the usual instiuments and jnce*iutions, and, iii 
addition tlie^reto, with an e xcclle nt .innnbp mieionicte i, which was lent 
to (\iptam Smyth ]>y Mr Francis Bail) foi the jmrpose 

'Ihe anilytie il difhculty of the piohlem, resulting from the very 
lapid motion of the eoniet, is xiy n<‘itly sohed hj the ‘S\orthy assist- 
ant-sc eiotajj of tlu Sotn t}, Mr Fj>ps / and ‘ the beautiful comctaiy 
eplienieris fuinishe'd to tlie .I'^tronoimcal woild b> Lieutenant Stiatfencl 
lias afimelect tlic means of eomputing, to satisfactoiy exactness, the 
houiJy voloe^itics, ecjiiating foi sccoiiel and third difieicnces" 

I 

• X. Astumanmaf Ohsoi lafioiis 

'rinse are of a miscdlaneons kind, both is to obp*ets and ohsorveis, 
and >eiy pidieiouslv flirown toge'tliei in .i tabular form We shall 
mcielj state them gencially 

1 Observed transits of the nmon, «ind moon-euhninating stars, at 
the Obser\atones of (ireeuwicli, Canibiklgc, and l^ahnburgh 

2, Observed oeciiltatioiis of the fixed stars and jdaiicts, by Messrs 
RothnicUi, Henderson, Snow, Fisher Sheopsh.inks, Ilartnup, and Wrot- 
tesley # 

3 Observed eclips<<js of Jupiter's satellites, by Messis Rothman, 
TTenderson, and Sir Eveiard Home 
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4 Observations on the SoLir Eclipse, November 30, 1834, liy Sir 
E Home, and Mr Byron Orury, in Taiiiaua 

5 Observations on the Solar Eclipse, May 15, 1835, by thnty-iuiic 
diflevent observers 

() ObscrAMtions of Halley*s Comet At South Kihiorth, by T)r 
Peaison, at Blackheath, by J Wiottf sley, Esq ,^aiid at various places 
at sea, by Captain R Ouen, Jl N, and ofbfk’eis of H JVl S Thuiideioi 

7 Results of Lunar Obseivatioiis made at Edmbuif^h, m the yeais 
1834 and 1835 By Piofessor Henderson, Astroiiomoi Royal for 
^Scotland * 

Of the address of the Council, or the President's speech on the delivery 
of the med il, though they enter somewhat into the histoiy of the labours 
of the Soca^ty, wc do not feel ouiselvcs called u])on to otter an opinion 
Every one who looks to the l^)ours of the practic.il astionomer as bc.ai- 
iiig upon the decision of the stiucture of the unnerse, will be interested 
111 tlie brief but compit liensue discourse dtlncied by tbo President on 
tliat occasion, icsi>eoting nebula^ and multiple stars still we cannot per¬ 
suade ourselves that so fertile a topic might neit have been more effi¬ 
ciently tre'atod than he has done We must ^confess, however, that wc 
infinitely prefer tlie manly and subdued tone of the Astionomer Roy.il of 
England, to the laboured splendouis of the Astionomer Itoyal of Ireland 
If Piofessor Airy sometimes says too little, Professoi Hamilton bc.iree]y 
ever fails to make atonement for him by saying a gieat deal too •much 
if the one does not say all that ini^hl be said, the other says a gre.it deal 
moie than a philosopher to s.iy We prefer the formci eiror to 

llie latter the jihilosopher injures Ins respectability, and degr.ides 
his scicnto itself, when he becomes a special pleader for Philosophy 


2 D 2 
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Biot and Neiotm 

A MKMOiH on astronomical refraction 
was lately read at iho * AtadSmie des 
ScunceSf in which the distinguished 
author, M Biot, successfully pioved 
that there was one honoui, not hitheito 
supposed to belong to hi;n, } et due to 
the illustrious Newton, namely, that of 
having discoveied the theoiy of astio- 
nomical refiaction M Biot having 
peiused with close attention the letteis 
of Newton to Flamsteed, published m 
the past year by Mr Baily, found in 
them the complete senes of irleas that 
Newton had followed out in oidu to 
calculate the table of refrac lions which 
was subsequent!) published in his name 
by Halle), m the Philosophical Tran¬ 
sactions^ 1721, without the slightest 
refeicnc^ to tho means employed to 
form It It IS thus certain that Newton 
was in possession of differential ox 
pressions of ustionomioal refiactions 
sitnilai to those used at the present 
day, and that ho had deduced fiom 
them, theoretically, his table for the case 
of an uniform temperature M Biot, in 
order to exhibit them in a simpler foim, 
went through the calculations of New 
ton, and bv them anivcd at the same 
numoncal results as those which are 
furnished hy the methods now in use 
**Thus, lemarked M Biot, ** we have 
> et to add to the vast nuinbci of other 
discoveries made by this great man 
that of the theory of astronomical le- 
fraction If we reflect that he was 
obliged, as hi<« correspondence shows, to 
discover for himself, one after another, 
all the physical bases, and all the 
meteorological chmeats, of this theor), 
and that at a time when no poison but 
himself suspected that tho indications 
of the barometer and of the theimo- 
meter had the slightest lelation w’lth 
these refractions, and that he at length 
attained, approximative!) it is true; but 
by a method dirept, and due to himself 
alone, the same numerical values w Inch 
the mathematicians of the following age 
regarded as one of the granclest results 
of the improved integral calculus, wq 


shall, without doubt, admit that such 
an acquisition was one of tho finedt 
works of his immense genius, and one 
which, beyond all others, l»est demon¬ 
strates the sagacity with which he seized 
all the constituent cleiucnts of the com¬ 
plicated phenomena which he subinitlod 
to investigation ’ 

That this act of justicir to the de¬ 
parted English mathematician should 
have been neglected by his scientific 
counliymen is, to say the least, le- 
maikable,—that it should have been 
rcndeied by a Ficiuhman, and by a 
philosophci so eminently qualified to 
appieciate the discovery, and that he 
should have deduied it horn a cone- 
spondonce supposed, by some persons, 
slightly to tarnish the lustre of a 
splendid reputation, is one of the most 
striking and giatifying events in tho 
progi ess of model n science 

lb there no academy of either nation 
(foi both countries are now equally in¬ 
terested in the commemoration of this 
glorious ev ent,) pati lotic enough to oflei 
the following subject for a pri/e in 
painting? Bior announcing to the ' 
AcAuiMiF DES Sciences, a emtury 
after the death of Newton, the dts- 
coveti/ by the illustrious Englishman of 
the theory of Astronomical Refraction 

Ajyparent Connexion of Aurora Bo¬ 
realis imth Ram^ Wind, and decreas¬ 
ing Atmospheric Pressure 

An examination of our Metboi ological 
J'ournal for October will show that an 
unusual quantity of lain fell during 
that month, paiticularly in the early 
^part of It, and that it w as in this wetter 
pciiod that tho auroras were of c#'n- 
sidei able splendour, and most numeioiis 
The first aurora observed, occurred on 
September 30th On the following 
day there was a decieasing barometric 
column, a strong south west,wind, and 
toi rents of ram On October 4th 
anoth^ aurora occurred, and on the 
next day a deci easing column, and a 
/all of ruin amounting to nearly an inch 
and a half 
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All aui-ora on the llth, in the eien- 
111^, displayed, during four hour&, lu¬ 
minous arches, and a vast field of li^ht 
Airaiii, on the next day, there was a 
^ladually decreasing column, laiii, 
and then came on Hhose south-west 
gales which were so severe and fatal on 
the coasts 

The last observed auroia was visible 
on the 18th, and attracted umveisal 
notice in the metropolis, from the gieat 
extent of its deep-ied colour’' Rum 
followed, but the baiometric column, in 
this case, did not sink, on the eontiaiy. 
It steadily rose, and ils ascent exceeded 
the meap,height 

A com pa" ati\ely di> peiiod sue t ceded, 
the atmospheric pressuie remairfbd high 
until the I7i\\ it then fell w ith the noi th- 
vvestcjrly wiiyl which picceclcd and 
biought in the late cold weather and 
deep snow 

Advantage of Chlortfie in the Convei- 
uon of Iron 

Ii has lecently been discoxeicd at an 
iron-work in Germany, that by produi ing 
a disengage inentof chlorine in the fincry- 
fuinaccs used tor converting iron into 
the second and thud qualities, an article 
maybe obtained equal to that of quality 
No 1 This new process has been c ai 
ried into effect in the turnacos c^i the 
Lowei Rhine, and is said to ha\c com 
plctely succeeded 

• Mean Level qf the Sea * 

The level of the sea, to which the 
barometric mcasuiements of altitude 
are referred, as to a standard level, is 
obtained, m the piactue of the most 
eminent French hydrogi aphers, by 
taking the mean between the axerage 
height of two consecutive Hood-ticks 
and that of their iiitcimediate ebb, oi, 
reciprocally, tlie mean between the 
aveiage height of two consecutive ebb¬ 
tides and the height of their interme¬ 
diate flood 

* *The Tide, a true Baromete? 

In a memoir on ‘the Tides of the j 
Coasts of France M Dauss) slates, 
that he has been induced to believe, 
from a jy^eat number of obseivalions 

• About 8 pm., pohcc, firemen, and 
boys, were running m all directions, expect¬ 
ing to find a fire in the next street, or at 
farthest, in the next street but one Tire 
bustle and perplexity busted about an hour, i 


I made at Brest, that when the weight of 
I the atmosphere elevates the mercurial 
column of a barometer ^ in , the mean 
level of the sea, (taken as in the pic- 
ceding article,) i'* depressed about four¬ 
teen times as muc h, or 1 3 me hes The 
pioporliuii of the specific gravity of 
raercyry to sea-water being as 13 1 to 1, 
M Ddussy concludes that the mean 
level of the sea may bo considcrc^d a 
true barometei, its changes always 
coiresponding* with those of the atmo¬ 
spheric pressuie 

This remaikablc result having been 
disputed by Mr Lubbock,—as, in the 
observations made on the ticks at 
London under his supcivision, no indi¬ 
cation of this connexion w'as detected,—• 
M Daussy felt obliged to ascertain, by 
experiments made at other points, if the 
fact observed at Brest was merely local, 
depending upon the immense basin, so 
ncaily shut in, which spreads itself 
befoie the initraiice of that port He 
look advantage, for this purpose, of 
some tidal obseivations, which were 
ordered to be made by the Government 
in 18d j, on different paits of the Fiench 
coast, and pi incipally oi those ajL Orient, 
whtie the localities were favourable to 
the convenient observation of high and 
low watei He compared these with 
the .barometiic observations made at 
the same place during the months of 
August, September, October, Novc»m- 
bei, and December, 1835 The result 
of tins comparison confirmed his previous 
opinion, of the correspondence between 
the greatest heights of the mean lev el 
of the sea and the lowest of those of 
the baiometer, except that the motion 
of the mean level is a little more marked 
at L Orient than at Brest 

M Daussy was furthoi convinced 
that this effect was not owing, as some 
persons art disposed to bcdieve, to the 
inlluence of the wind “ To determine 
this, he says, “Iobserved,successively, 
during each kind of wind, icgarding 
both Its foice and diiectioii, and exa¬ 
mined if the heights given by the me an 
level did not, in each senes, follow an 
order analogous to that of the barometer, 

I was soon convinced, that the same 
law of variation did take place, and in all 
winds,—that is to say, that the wind re¬ 
maining constant in direction and force, 
it was alway s found that the height of 
the mearulevel vaned with the effect of 
atmospheric pressure ' The number 
of these ohservations was small, and 
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the ronclubions drawn from thorn can 
apply to the port of L Orii nt only they 
aie the followinj^ First, That hj»ht 
winds ha\e little inHutnce on the height 
of the mean le\el, whatevci raaj be their 
diicction Second. That fresh breezes 
have still less influence Third, and 
lastly. That ffales and strong vvinds 
from the N and N E depress the mean 
level aliout U inehes, and that similar 
winds lioin the S W, S , and S E, 
i lev ate It to the same auiviurit 

Since the publuation of these latter 
obstiv.itions of M Uuiss}, Mr hub- 
boek Ims been induced to examine 
iuithcr into this interosUng cause of 
variation m the mean loved of the sea, 
and which had, previous to M Daiiss), 
oscapid attention lie has announced, 
that Ml De-ision, having, at his le- 
qiust, (aUulated the luights and 
times of the luh s at Liverpool for the 
ycai 1781. and tompared the lesults 
obtained by him with the baiometiic 
Jioights ol the same yeai made by Mi 
Hiittliinson, this comliision is ailived 
at, iiamedy, tint foi tn depicsjsion 
of the iricKunal eolumn, theio is a 
<oiiesponding elevation of the mean 
lovvl of the* «^ej, amounting to one inch 
With legald to the epochs of the tides, 
no sensible connexion with the atmo- 
spluiii piessuie was observed This 
is a ie*markablc and siitislactoi> eor- 
loboration of the fact obscived by M 
Diiussy It may now be desuable to 
adopt the term, Standard Level of the 
S(a, (oi some similar one,) when ele¬ 
vations aio lefoiied to the sea-level,— 
nil iiiing hy the m w term, the mean 
ievil of the si a at a lentam constant 
height oi the baioiuetei 

Lifting the Kitinlm Bell 

In the month of July, m the present 
year, a success!ul attempt was made to 
raise the enormous bell whu h had been 
so long buried m the caith, in the 
Kiemhn, at Moscow This bell, one of 
the wonders of Moscow, was east, in 
17d'h at the command of the Erapiess 
Anno, by a Russian founder, Michael 
Motoiine It IS, according to Clarke, 
2J n 42 111 high, at two lect fiom the 
bottom its circumfeicncc measuies C7 
ft 4 in Its diametei at that height is 
consccjuently abotit 21 ft 6 in Its 
thickiusb, at the part intended to bo 
stiuck by the hammer, 26^ in The 
Russians estimate, the weight at 12,000 
poods, which IS neaily 200 English^ 


tons Tile leputcd elegance of its 
form, the style of its has-rehefs, and 
the richness of its metal, composed of 
gold, silver, and copper, eontnbuted to 
make it remarkable as a specimen of 
the advanced state of the ait of casting 
in Russia, at the epoch of its execution 
M Montferrand, a gentleman greatly 
distinguished m Peteisbuigh bv the 
iiumerous works he has executed, vva-i 
intiusted with the diredion of the 
operations As the bell was lying in a 
cavity in the ground, and moie than 
tlnrty feet below the surfac , a large 
exeivation was made to clear it Ovei 
this was (onstiacted a strong^nnd loitv 
scaffold* for the attaclimente^ the* bloi ks, 
and for the temporary susjiension of the 
bell at a piope‘r height At half-past 
five Ill the moining ol th« ')lh ot Julv 
lad, the authorities of Mosiow and a 
largi numbei of spcdatOis heing as- 
I semblod on the spot, piayeis were 
[ ofle»ied up foi the success of the attc mpt, 
and the opeiations eoinmeiiced on a 
signal given by M Montfeirand Six 
bundled soldiers instantaneously set-to 
at a laigc number of capstans The 
cnomious weight was mastered, and the 
bell w as soon sce*n to rise slowly in the 
pit Foity two minutes elapsed during 
Us elevation to the necessary height 
No accident oc i urred The first opera¬ 
tion being finished, the next was to 
build a platfoim beneath the suspended 
bell This was completed ui eight 
liours, ^and the bell lowered iipo'* it 
On the following day it was placed on' 
a sledge, and drawn, by moans of an 
inclined plane, up to the pedestal in¬ 
tended to suppoitit, and there finally 
left, on the 2f)th of the same month 

This colossal work of art is, aftei all, 
but a more curiositv Its use a^ a 
bell IS impossible, from a fiactuie, about 
seven feet high and two ^feet wide, in 
the lower part, whole, as has been 
slated, it is 23 in thick The cause of 
this gigantic injury rests entnely upon 
conjecture 

9i 

Thermometer indicating Mean 
^ Temperature 

A Mi^THOD of aecuiately ascertaining 
the mean temperature of the atmo¬ 
sphere at any given time and‘place has 
long been a dei^ideratiimy not only 
among meteorologists, but among phy- 

* Said to have been fifty feet fiom bottom 
to top 
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siitffis 111 general, foi, imlcpenlent of 
otliei inipuitant conhidciations, it is in- 
Imicitely eonnettcil viith the dotermina- 
tion of tlie law that regulates the disti i- 
hution of heat o\Lr different cliiiidtcs, 
and It it» only by ottainiiig the mean 
tempcMaluro of a place at liiFercnt and 
dibUnt pciiods, that the great question 
can ever be solved, as to whothei the 
tv^mpeiatuie of this country, or of the 
globe 111 general, is met easing, station¬ 
ary, 01 diminishing 

Oidmaiy thermomoteis, it is well 
known, give the ternpoiatiiro of the 
atmosphere at the moment of obscna- 
tion onlyp theie aie otheis Lontrivcd to 
nldiLalc th'* maximum and minimum 
temperatures whuh may have ifC'tuued 
hetuteii an} two selected cpoclis,—but 
no instrnnuqj has yet been constriuted 
whidi would .iccuiatclv aseeitcUii, and 
icgiatei, the me 111 temper itiue of the 
peiiods between two such epochs, how¬ 
ever shoit It might be 

A skilful timepiece maker of Coptn- 
higen, M JuU*^ Jiiigtnsin, eminent 
for the excellence of his < hronoineteis, 
and for a Treatise on Delaelicd Em ipc- 
iiients, has succeeded in an attempt to 
produce such an inslrunieiit If is, in 
1 Kt, h> means of chrormmctcis tint lu 
c xliibit-ii tlio mean tempeiatuie desued* 

It is genorall) known that, to prevent 
variations of Uinpeialure affei tifig the 
going of a watch, thcic is altaclied to 
the balance-wluel of good insliuracnts 
aemved bai, composed of two metals, 
the unequal dilatation and contraction 
of whuh, under the same tcmpeialuie, 
shortens and extends the curve, and 
thus aor derates ui retards the motion 

• In the Edinburgh Encyeloptedia, Art 
Atmosphencal Cloek^ a inachiiK is stated to 
have bet n pioposed by Dr Brt wstci, winch 
shtmld rt e<»rtl any variation tif tempt ntiiri, 
that takts plaet, during a gntn period, nnd 
indicate on tUe tlial-plit* the exact avtVage 
of all the lit iglits of tin niereury m the 
thermomett r Tin prim iple is, “ tliat tin 
viriations of lit at and cold afttet the ptn- 
^ulum, winch may be cithtr ot the tubiflar 
or gridiron kiuib ami whith is bo coii- 
striKted SB to ^eudo:^; 8 t nsibh, m tlic motion 
of the clock, the altt^rnate contraeti^ and 
dilatations which it umlt rgoog ” To nu- 
merotiB inquiries ns to the uttual oxistc,ncc 
of this instrument, we have never been able 
to give a satisfactory answer A full de¬ 
scription was promised to b< givtii in a sub- 
sttjucnt part of the Eucyelopoidta,—but 
t itlicr this was not done, or it liib du^cii 
more than ont attempt to find it , 


To apply this piiiuiph to ihc piupose 
of muikiiig mean temper iluios, M I iii- 
gensen fiist ilmim's the iiuangenunt 
of the metals in the curved bai, so ihvt, 
instead of eoinpc.isating foi any varia¬ 
tion of tempi atui»», it inagMili s the 
effect ^>f it, he thou iiieiCMsos this “Cii- 
sibilil) to variation by adding a second 
aic, And by those means he obtains a 
variation ot 3 I 2 seconds for each degice 
of lenipciatuie It may now, iiflor a 
little lefleclioji. he conceived, that if 
this instrument be compared, at two 
distant instants, with u chionomoter 
keeping regular tunc, we could as<tr- 
tain, by changing tlie diirertnccs of 
time into ckgiees, the moan actual 
ternpciatuie of the peiiod It would 
necessary, of couise, previously to adjust 
this instillment to the tlu imometei, so 
that the inaieh ot the two insliuimnts 
may he uniform and cunipaiible In 
oidei to lendii these eluoiio-tlicinio- 
ineteis still moie useful, M Ju.gensiii 
adds, without inucli ituleasing then 
hulk, a niotalhi tiu 1 inometei, winch 
indicatc‘‘ piesent tcin])eiaiuie, and tins, 
by the aid of two slides u])on it, is made 
to give also the inaximuui and mini- 
iniiin temptrafuies which *niay hive 
uctmied between any two instants ol 
obs( rvation 

Tlu, ingenious insliumcnt, tliciefore, 
gives, on iii'.pection,— 

1 The temperature of the picscut 
moment 

2 The inaMiuum ternpcratuie of the 
peiiod between tlie present moment and 
that of any othoi moment previous to 
it whu h we have selected 

3 The minimum tcmpeiaturc, and, 

4 The mean lempciatuie ot the 
same period 

The pnncipal olijortion that presents 
Itself to this desirable instrument is the 
cost, vvl jch nec t ssarilv oec urs m ull 
eases where < lironorm Uns aie rc quirod 

LMihle Writing Ink 

Durint a iceont discussion in the 
Academic dcs on the merits ot 

some paper prepaied to |>revent the 
fidudulent u moval of characleis wiitleii 
upon It, M Dulong called to the iccollec- 
tioii ot the Ac ademy, that a commission 
appointed by them had demonstiated, 
that the suicst means of rendering 
written chaneteis indelible, was to usii 
Indian ink dissolved in waU*r, with a 
shglil niixture of some acid, inoic par- 
tieulaily tho hydioehlone 
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Parman Mechanm' htsUtutim 

An AbscH^iation for tlie mtruoiion of 
arlificers, &c has beofi m aotiMly iii 
Pans for about four years, and dattcrly 
with retuarkable success 
The first idea of it is snid to haire 
orij^inated with the lute colehratbd gfeo-. 
mctnmri, Motij^fe The tiiomheis are* 
principally, students of the Vstsole Paly- 
Uthnupie, and their b©ne\olent and 
enlightened object is the rational in 
htriiotion of thowoiKing classes The 
following enumeration of the subjects 
t lught will show the \dlue diwl the scope 
of the liibours of the Assoc fation 

1 The elements of anthmetn, goo- 
metiy, arid drawing of tbo human 
"dgurc and ornament 

2 Descnpti\o geometry, its appli- 
eution to masoniy and iaipenti> , mc- 
ehanus drawing ut machines, phjsics, 
and ohomistiy 

■J Giamniai, book keeping, ffygif'nt 
(the ait of preserving health) 

The whole (ourse cmbiace's .i com¬ 
plete system of iiuiital iiistiuction 
adapted to the classes foi whom it is 
111 tended 

The iiie/nbci "1 of the institution have 
bad the satisfaction of seeing the num¬ 
ber of vcorkiiitn who avail themselves 
ot its ad\antages increasing every year 
.During the winter of 1ft lf-5 the cou'iscs 
of gc'onietiy and of grammai had never 
less than 2(10 auditors, (>25 aitifRers 
wcio on the lists tor the class ot draw¬ 
ing As spring advances and ciriploy- 
inent nu reuses, a sensible diminution 
in Ihe ntimbeis is evident,—but tho 
amount of the students, even in summer, 

IS liom 900 to 1000, in the winter it is 
from MOO to 1500, they are ncaily all 
adults The expense of tlio, loctuies, 
has been hitherto defrayed by the 
membeis ot the Association, and by 
giants fioin ibe Government and the 
municipal authorities of Paii« 

Tico capital Omnsionsm alt the British 
Systems <if Public Instruction 

There are two subjects of public m- 
stiuetion roontioned in the preceding 
diticlc, which, though ev idciitlv of the 
highest importance*, are never taught 
in Great Britain,—we refei to Deseiip- 
tive Geometry, ^ni'Hyqicney or the pre¬ 
servation of health, and the prevention, | 
not cure, ot disease I 

The astonishing neglect ot descriptive i 


geomctiy iii this country we exposed 
and remarked upon receiftly^, and, 
unwilling to be merely querulous com- 
pfainew, we, at the same time, com- 
tOGMced an attempt to render, as far as 
may he m our jower, this delightful 
and exteniivety useful branch dl science 
better known amongst us 
It would be a waste of time to dwell 
upon the aast importance of an int - 
rqate Acquaintance with the means of 
prcseivfng health, and of avoiding dis¬ 
ease, to individuals and to society 
No limit can be assigned to its bene- 
ficjal f onsequeiicos,—and yet how dep]p> 
rably clcdeient are all our great establish¬ 
ments^ of individual and ),nofession(Al 
eduoatnn, vvitli respect to this valuable 
spenes of knowledge ^ The caie of the 
public beilth is absolutely^ abandoned h, 
until perliaps the nose or the pocket 
ot some inrtuenlial individual is aflecied 
It he laisis tin question ot a iiuisanec, 
how luincntablc then is tlie hostile 
airav of scicmtific igiioiaiice On ques¬ 
tions much less eonipheated andobscuie 
than the effects of miasma, vapours, 
&e upon the human body, there is not 
the slightest difficulty, in any case, ot 
obtaining any number and weight of 
o()inions on one side, and balaneing 
these by an equal w'eigbt and number 
on the othei ^ and so unsettled is the 
generctl mind on these subjects, that 
this shock of evidence, so moially 
lamentable, i effects no disgrace upon 
any par^y , 

On a threatened visit of a dangeious • 
epidemic, what absuidities aie pi omul¬ 
gated and adopted as infallible pre- 

* Page d05 of the present volume 
*1' Tlimk of severd millions of gallons 
of muriatic acid gas, precipitated w'etkly 
and uninterruptedly from the summit of a 
lofty clunincy, upon a crowded population 
of a large town ' This is now, and has bien 
actually for years, the case i^b Newcastle^ 
happily for the survivors of the imme¬ 
diate neighbourhood, if there are any, it is 
not inti uded to continue iiiiicli longer. A 
prUciss, recently patented by Mr Maughaiq. 
the Chemical Lecturer at the Adclaide- 
street Gallery, is ab 9 ut to be adopted at 
the maiiutactorv m question By this pro¬ 
cess fho gas, immediately on its evolution, 

IS madt to < uter into a new combination, 
and, instead of rushing up the cbmmey to 
vitiate .a large held of atmosphen, and 
annoy Uie vicinity, it will never enter the 
chimney at all, but be mstantaneousiy 
fiN d in 1 saleable product, vm , chlorate 
of lunc used m bleaching. 
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ventives or euros! No intelligent ^ru wie 
or competent culviser is at haml^ and the 
pestilence may rage, not only without 
check,, hut wHn aggravated misohief, in 
consequence of the general jgnoranre 
It 18 well when mas^ % as well as in 
dnidualh, profit by adversity and tniB> 
fortune The effects of the oholeia at 
Pans were ^evciely felt, and though the 
a Hacks of that dreadiid Msiter no pre¬ 
caution known can evade, yet it is gra¬ 
tifying to see the authoiitics of Pans, 
roused by the terrors which it produced, 
sparing no cost, no laboui, to icmove 
causes supposed to be favourable to Us 
cxteubiotv The general attonCion is 
II w senstbV alive in that metropolis to 
the advantages ot cleanliness, di^inagc, 
and ventilation, and we have little doubt 
that this excellent idea of leaching the 
principles of flygidne to the woikraen 
who €ittend this institution suggested 
itiDelf at the same epoch 

It Is foilunate th.it, though discoveries 
in this important science may lequire the 
united assistance of sevcial otlieis, and 
the subtlest investigation of then most 
intelligent cultivators, )ct its practice 
may often be leduced to measuies of 
mere precaution, and geneially toopcia- 
Imns of great case and simplicilv A 
inoie popular or luteicstnig subject 
(ouid scarcely be suggested to the raaiij 
able lectuiers who so fiequeiitly address 
the numcioiis auditones of every class 
during a London vvintei And let us 
ask, why should not a ‘‘Cicme which 
•would so essentially and laigelv con¬ 
tribute to the hapjiincss of all mankind, 
be taught from a Chair m evciy univer¬ 
sity and public school What immense 
fields are theie for its cxeicise in our 
crowded manufactories, our mines, our 
prisons, our ships, oui over-peopled 
distiicts, indeed, in cveiy single dwell¬ 
ing, and in the habits and daily life of 
eveiy mdivjd.al ^ • 

The Botanical Society of Londm. 

Thf fnonds of bulanual science, wlmk 
wtf recently mentioni d * as likely to j 
embody themselves into a society, have | 
finally done so, uridbr the title of The j 
Botanical Society of LoNifoN 
They meet at their looms, 11, John | 
Street, Adelphi, cveiy alternate Thurs-1 
day, at B, p M The anniversary of the I 
society IS fixed for the 2fUh of No- j 
V ember, that being the birth-day ot the 

• Sec p. 321 ' 


celebrated English botanist, Ruv It 
is with pleasure that we insert the fol¬ 
lowing passage &om the pros pel tiis ot 
this association Ladies arc eligible 
as members, it being well known th.^t 
there aie many who have devoted llicir 
attentieu with success to this delightful 
study,*and .whose Occupations often 
leave them much leisure tor observation 
and research 

Number of Bnttsh Speetee of Plants 

The number of species of plants found 
111 Great Britain is about noo This 
comprises all those whuh exist in Lap 
land and Sweden, with scaiccly any 
exception It indudm akout three- 
fourths of those which grow in Gcm 
many, and about two liflhb of those of 
Fuince, the southcin and sea boatd 
provintes of the latter counti} adding 
gieally to the variety ot its vegetable 
pn)du( tions 

Tilt vicmity of London may be con¬ 
sidered cxtiemcly iith m ob)etts ot 
bulaiucal ii^'Cauh, foi of the 1000 
species of plants In longing to Gre.it 
Britain, about 1000 may be found within 
25 miles of the inctiopolis JIi Jivine 
has observed 670 of them within two 
miles of Hampslcad, irwl 900 within 
the same disl nice fioni Cioydon Thus 
tlicie aic great inducements to the 
inhabitant of this smoky city to issue 
fiuin Its loaded atraosphert, and pursue 
lilt delightful and btalthy rescarclits of 
the botanist — Irvine, Meeting of the 
Botanical Society of London^ Nov 18 J6 

Bored Wt ll at Grenelle 

The well now boiing m the slaughtci- 
house {abattoir) of Gienellc, iieai 
Pails, had in Scptembir last been 
earned down*to i depth of 1100 feet 
When .ihoiit 1000 fttt deep, the tem- 
pei atui e at the bottom of the bore was 
72° I.Ahi , at the surface of the ground 
It was 54® only 

Geological Cf>-operation 

‘‘ Is the granite on the i ight bank of 
the Elbe, m Saxon>, more lecent than 
the chalk’ has long been a fertile 
souKAJ of dispute among German geolo¬ 
gists Dr Cotta, who had examined 
the country with MM Humboldt and 
Rose, has wiitten laigely upon it, but 
digues tbtit, to uiiive at any degree of 
certainty ujioii the subject, explorations 
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l»c ncalh the Mufato aio dcsii ible At 
the late soieMitilu uicetin«' at Jena this 
pioposition met with a id\ouiahlc recep¬ 
tion, and Di Cotta has, in (ori&equeiices 
undertaken, by aid of subsi nptions, to 
make the e\t aN atioiis, Ste ne<essuiy to 
aseeMtain the fact He m\itos the j?co- 
loffisth ot all eountnes to f(o-i)i>erate in 
acconiphshintr the work 

The objeets to bo obtained uie,— 

1 To determine, bj c‘\cdvations and 
borings in the \alley of Polen^j, in what 
manner the granite is superposed upon 
the (iVL^ 

2 To expose to view, on the road 
fiuin Rolherwalde to Hohnslcin, on the 
light slope‘^f the \alloy of Polonz, the 
houndJiy oT the granite and the 

in oidei that accurate ohscnatioiis may 
then ho niadeol then rcciprotalperutra 
ton, il sueh c>Msts, and of the pho- 
noiiieiia of then eoiiUet 

{ Fiiiall}, to exainino the geolo¬ 
gical tiicuinstanrcs of the inrassit and 
ljc(‘-slone (ijuadi^-^amhtan) sli ita 
Kath suhsciilKi ot a cotnt ntion^- 
ihaltr (about 'li Eng ) is eousideied 
as the liobhi of a shaie, llii'^ vmU en 
lille* linn to a pamphU^t, cb stiiptiNo of 
Ibe opeiations and tlu ii rc^&ults, with 
cngra\ mgs, and an ac c‘ount of the ex¬ 
po nd it n re 

The cost Is thus estimated — ^ 

Object No 1, from ilO to £10 
„ 2, „ i 4 to £ G 

„ •?, „ £20 to £*10 

Puiilnig.engiaMng, 

and papei £14 to £lb 

£48 £82 

Many distinguished geologists have 
bc'conie subsciibeis, among others, 
MM Iluniholdt, AVoiss, Leonhaid, 
Nauniann, Rost', Noeggrtath, &.e 

Din/fff^r of Calomel Medico-Botamcal 
Sodptfs subject J(yi Gold Medal 

“ Amongst the ehoiincal piejiarations 
that ha\o attained grext cokbntx is 
ealomtl, a medicine winch enfeebles all 
the Mt.il powers, and which may from 
that cncuuistance dome its efhcacy in 
suhduing acti\o intlammation, hut its 
opoiation is eminently injuijoub, and it 
caiiiwt be suffieK^ntly deploied that it 
should he lashly and ignorantly em- 
pli)> od as a domestic remedy,^ ancl e\ en 
as in ordinary apeiieiit, instcacl of being 
le'senid solely lor those clisoiders whieh 


might seem to icquiie it, under the 
ad\ice, and by the authoiily, of a medical 
practitioner As it is fiequeiitly thus 
misapplied, and as fashion, whieh is so 
often sjnoiiymous with foil}, has pio- 
rnoted its use cve£ in the tendei age of 
infancy, we cannot be suiprised that 
neivous disoiders are common, that 
bodily Mgour and mental energy arc 
impaired, and that cases of msam y 
ha\c become moie numeious An emi¬ 
nent ph}sieian, whose experience in 
sueh cases was vciy extensive, and 
whoso opinions weio founded upon accu- 
late ol)scr\atic)Us, assuied me that in¬ 
sanity had, in many instaiiecjs, aiisen 
from the injudic lous empjiiyment jf 
calomel and sucli must luUuially be 
the result, when both the mmd and the 
body are debilitated by factitious moans, 
when the inliimitic's of ofcl age <iie pic- 
raaturoly pioducul, when life becomos 
languid, and the power no longer exi'^ls 
of enj()}mg the gifts of Piovidciiee, and 
of sustaining with eomposure the eares 
and xex.ilioiis ot oui esiithly pilgiimage 
Undoi sueh c iicurastanees, an infiimity 
may become intoleiable,and the mental 
faeuUies may be distuibcd, if not de- 
stioyed, but e\eii when sue li lamentable 
consiLciuenrcs do not ensue, a shattoied 
constitution, a sort of nominal existenec 
in a melaiielioly and niiseiable state ot 
dejection and debility, with enfeebled 
nor\cs and almost exhausted powcis, 
may bo moie alllietiiig to the' patient 
than a ehioiiical disorder It wiH be 
said, and I am leady to admit, that a 
meicuiial preparation has nut, in an 
equal quantity, the ‘«ainc action on 
different individuals, and that some 
persons are more susceptible than others 
of Its injurious effects, but this cueura- 
stanee furnishes an additional argument 
against the unnetessary adniinibtration 
of such a icinedy, since its power, in 
any particular ease, can be learned only 
from expel lence, ana is somctiiiies found 
to be greater than was expected or 
wished by the pliysieian So extensile 
1 ^ the misuse of nicreuiial pieparatiors, 
and so mjuiious arc their ultimate 
opeiation, t^at it haoi been most properly 
determined, by the Council of this 
Society, to offer the gold medal for the 
best Essay on the question, “ What is 
the vegetable substance whitlTcould be 
employed with success as a substitute 
for merc'ury in the erne of syphilis^ or 
of di^iasLS of tlu tuir^ 

^ “ It would be of extreme* inipoitanee if 
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effectual substitutes could bo discoxcicd 
foi those medicines which, fiom then 
potency, may be dangerous, if not fatal, 
when they aie misapplied, and which, 
e\en when they remove a disorder, may 
produce permanent irquiy to the patient 
That such substitutes may be found in 
some flisoiders, was shown in a case 
which came under ray personal obsor\ a- 
tion, of a lady to whom I was i elated, 
and who had been accustomed, for the 
puiposc of allaying the pam arising 
fiom an internal complaint, to take 
opium, of which the dose was gradually 
ittcreased till it amounted to a consider¬ 
able quantity but it was last dIsco^elO(l, 
trtough It as then too late to n rnody 
1 he evils whicdi had been thus occflsioncd, 
that the same lehef was expcncnied 
from diinknn; walei Nothing 

would more eoutiihuU to the advance- 
inent ot niodic al scieni e, to the honour 
of the medical piolession, and to the 
benefit ot patients, than the cuie, by 
sife and simple means, of ditlic uU oi 
dangerous diseases, instead of employ¬ 
ing, as IS too frequently done, and osen 
in cases ot a diflereut description, suh- 
stiinccs which arc poweiful, but poi 

sonous, and therefore pcimcious - 

Earl STANiiopr, Additss to Medito- 
Botanical Society, 1836 

Gieat Central Heat oj the Eaifh not 
ala I mmg 

“ It appeal s, that if there be an im rcaso 
of fompeiature in descending,' «uch a 
fact tan result from nothing but a 
central heat, independent of existing 
influence's 

“ The discussion of the evidence of 
this fac t must he left to the geological 
speculator, but we may heie mention 
some of the results of tl*eoiy, which aie 
fitted to make less formidable the idea 
of having a«\a^t abyss of incandescent 
matter, within the couipaiatively thin 
crust of cdith on which man and his 
woiks are supported It results fiom 
Fourier s Analysis*, that at 121 mitc-s 
deep the eaith may he actually incan¬ 
descent, and yet that the eftect of this 
fervid mass upon the temperalmre at 
the suiface maybe scaicely i percep¬ 
tible fraction of a degree The slowness 
with wJlich any heating or cooling 
effect would take place thiough a solid 
crust, IS much gi eater than might be 
siipjiosed If the earth, below 33 mljes 

• Bull (les Set , UJiO, p 58 t 


deep, were loplaced by a globe of <i 
temperature 500 times greater than 
that of boiling water, 200,000 years 
would be requiiod to ineiease the tem¬ 
perature ot the Ruitace one degree I 
A much smaller depth would m.ike the 
effect Qti the superficial temperatiue in¬ 
sensible for *2000 years It is (uhu- 
latcd,* moreover, that from the rate of 
inciease of temperature in descending, 
the quantity of cential heat wlmh 
escapes in a cu)ntuiy, through a square 
metre (about J feet 2| inches by 3 feet 
2J inches,) of the earths suiface, would 
melt a column of ice, having that metro 
foi its base, and 3 metres (0 feet 8 
iiK lies) high ’* — Whlvvmi, lie port on 
K/ectnutij, , Dublin Session, llti-^ 
ti'ih As*!oc lation, 18i5 

Efitiniale of Solai Heat impacted to 
the Eaith 

It may be ciiiious lo contrast the cffci t 
of ihe heat ascending to the eaitliS 
suiface, as staled in the article pi occrli ng, 
with Ih.it ariuutilly pouied down upon it 
l)\ the sun This H estimated by PouiJletl* 
to be suffideiit to melt a coat of ice, 
11 met ICS thick, (about IG Eng feel,) 
laciusting the whole globe of the earth 

Progiesure Rise of a Portion oJ the 
• Bottom of ihe Mediterranean 

M TntODORi* Vittii'T lately aildiesscd 
a note to the French Academic des 
Stidufs, 111 whnh he directs the atten¬ 
tion of geologists to the piobability of 
the speedy appearance ot a new island 
in the Giocian Archipelago, in conso- 
ciuenco of the piogrcssive rise ot a 
sunken solid rock (composed of ti achy tic 
obsidian ’) in the gulf of the volcano of 
Santoi in The follow mg are the author a 
obseirations pn this subject —“Towards 
the end of the lastccntuiy,arthe pciiod 
when Olivici visited Santoiin, tlio flsh- 
eiimnof the island asserted that the 
bottom of the sea had recently risen 
consnlcrably between the island of Little 
Kaimeni and the portot Thera, m fact, 
the soundings did not give a gicatcr 
depth than fifteen to twenty fathoms, 
where formerly the bottom could not bo 
reaclicMl When Colonel Boiy and the 
author visited the island in 1829, they 
kcic able not only to confirm the truth 
of Ohvici s stateraerft, but also to ascer¬ 
tain, by various soundings, that the use 
• 
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of the ^uhmdimc land had continued, 
and that at the point indit ated the depth 
was not more than foui fathoms and a 
half In 18J0 the same ohserxci s made 
new soundings, whuh enabled them to 
dcteimine the form and extent of the 
mass of iO(k, whuh in less than a year 
had been elevated half a fathom It 
was found to (xtend nearly 900 yaids 
from cast to west, and about 5 j 0 from 
iioith to south Ihc submaiinc suifaie 
deejiened gradually to the noith and 
we*»t, fioia four to twonty-niiie fathoms, 
on the cast and south this increased to 
loity-five fathoms Beyond this lim*t 
the soundings indicated mall directions 
a \ciy great depth I have lately been 
mfonned that Admiral Lalande, v\ho, 
since 1830, has twice returned to San- 
toiin, has asicrtained that the lock still 
continues to use, and that, in Septem¬ 
ber Ibdj, the date of lus last Msit, the 
depth of watei amounted to only two 
fathoms, so that asunkc n iccf now exists 
whuh It IS dangerous for bugs to 
appioach It the lock continues to rise 
at the same late, it may be calculatid 
that in 1810 it will form a new island 
Since the eiuptionsof 1707 and 1712, 
whuh pnWiued the new Kaimini, 
volcanic phenomena ha\e completely 
(Cased in the gulf of Suntorin, and the 
volcano seems at the piesent day quite 
extinct NcNeithelcss, the rise of a 
poition of Its burfaco seems to demon¬ 
strate continual (efforts dui mg fifty years 
to make an eruption and that, w hen- 
ever the icsistame shall not be strong 
enough to ofler a suilicicnt obstadc, the 
volcano will again resume its activity 

French Saentific Cimgressy 1836 

Thf Fourth Session of the Scientific 
Congiess of France commenced on the 
11th of Scptembci at Blois, and termi¬ 
nated on the 21st About 200 mem¬ 
ber'*, natues of Fiance, were piesent 
There weie se^elal English, German, 
Bclgic, and Spanish visiters, and, 
among the lest, seveial ladies i 

Ihe business of the Congress was 
puisued with such zeal, that, during 
iieaily the whole of the session, several 
settions met twice a dav, and \cry fie- 
({ucntly the aftcinoon sitting was con¬ 
tinued till late in the evening but, 
notwithstanding, »day more than the 
presciibed period was rcquiied to bring 
up ill reals and was unanimously agreed 
to The Fifth Session will be held at 
Metz in the early part of Sept 1837 


SulwUtute&/of costly Drugs 

** It is well known that, in some instances, 
drugs which are vended undei the same 
name, and might be supposed to be 
simildi in their effects, aie so diifeient 
in then qualities and powers, that the 
administiation of thorn is attended with 
much unceilainty, and, thercfori^, With 
consuleidble daiigei The same prev 
sciiption may, in cases exactly sumlai, 
pioducc, fioni the dissimilarity in the 
properties of the drug that is employed, 
either the c ure or the fatal termination 
of the malady, and the nccuiate dis¬ 
ci imination of the (hugs wjneh aie 
genuine horn those whuh ar(*'or infeiufl 
qualitv.Msof the utmost impoitance to 
those by whom they are compounded, 
as well as to those by wl^om they ai e 
adininit»teied 1 sjicak from very high 
aulhoiity when 1 stale, that of some 
(hugs which are vcndi'd in this country, 
only foui pails in a hundred are of the 
best quality, and are conseiiuently pos¬ 
sessed of then lull cttuacy, while the 
olhti nmety-bi\ parts contain, in some 
instances, only one half the quantity of 
the active pimciples which ought to 
I h( long to them I am assured, that of 
I the colotyiith impoitcd into tins coun- 
tiy, only one-hundiedth part is of the 
best quality, that there is of scammony, 
of the'Peruvian hark, and of ihubaib, 

I only a very small propoition, but that 
I there is of ipecacuanha and of saisa- 
parilla a largei proportion, and a la^^gcr 
still of jalap, aiul all of these are, I 
need not say, veiy important medicines, 
which aic frequently adminiatcrcd It 
all of them were of an inferior quality, 
they would, of course, be far less efli- 
cacious, but there would not be the 
same difficulty and danger in employ¬ 
ing them, as now cxpeiienced from 
the inequality in then power, and, con¬ 
sequently, from the uncertdmty in their 
operation 

“ The gieat difference of price between 
those of the best and those of an in¬ 
ferior (|uahty, offers a strong inducemeiyt 
to use the latter, and it would be an in¬ 
estimable advantage!^ to the art of medi¬ 
cine ff satisfactoiy substitutes for them 
could be discoveied amongst the plants 
which are indigenous to this,countiy 
An admiiable paper of Dr Rousseau* 
proves incontestably that in the cure of 
inUrmittent fevers holly is preferable to 

Rewarded bv this Society with their 
i>ilv€r medal 
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the Peruiian bark, thcic is reason to 
believe that rhubarb of a qualit\ 
could be produced in this (ountr>, and 
that elm bark may supply the place of 
saiScLpanlla, and deserves furthei 
inquiry, whether The juice of the 
Euphorbia Cmartsstas could not be 
ti^ed instead of scammony, and the 
seeds of the A triplex anqmtifoha 
instead of ipecaiuanha The analysis 
o( these common indigenous plants 

would be hip;hly iiiteiesting -E\Rr 

Stanhope, Addtess to the Medico^ 
Botamcal Society, 1836 

ffhe L^et of the Caspum Sea mmh 
below that of the Ocea^ 

In 1814 Messrs Engclhardt and Pairot 
attempted tcvieterniine, hv means of the 
barometer, if, as was loii^ supposeil, 
the waters of the Caspian Sea aie less 
elevated than those of the Mulitoira- 
nean and the Ocean The mean of thiei j 
determinations pave a diffcience m this | 
lespcitof 320 feet But subsequent!) 
M Pairol having throw n some doubt on 
the icsult of the obseivations made 
111 1814, M Erman has taken up the 
subject, and the following is the result 
of his investi^rations —Barometiical 
observations mode for seven years at 
KaNaii, compared with correspondinuj 
observations made during the* same 
period at Dant7i^, j^ive 104 feet as 
the height of the foiiner tow ii above the 
letftl of the Baltic This resuU is con¬ 
firmed by SIX years obseiNations at 
Mittau Hence, with the a’^sistanco ol 
levelling, M Eimaii concludes that the 
height of the junction of the Kubanka 
with the Volga is only 2U feet above 
the Baltic Thus, in ordei that there 
should be a coincidence betw'oen the 
levels of the Caspian add the Baltic, it 
would bfi necessaiy that, in the extent 
of 1470 mfles, between Kasan and 
Astracan, the descent of the iiier 
should not be mote than 29 feet, 
which seems inarlmissible The (|e- 
scent of the Volga from Tor]ok to 
Kasai, m an extent of 690 miles, has 
been measui ed Supposing that m the 
remainder of its course the rivet fol¬ 
lows the same law, M Erman has ascer¬ 
tained tl^at the depression of the Cas¬ 
pian Sea, compared with the Baltic, 
would be 275 feet,—a result which | 
does not differ much from that (^0 I 
feet) obtained bv Messrs Engeihordt | 
and Parrot 1 1 


DtamontUmahng anticipalt d 

According^ the following e\ti ict 
from a letter addiesscd by M Theodoio 
Virlet to M Arago, anothci labourer 
in the vast field of chemical science 
appeals to bo approaching to the s»ainc 
point as Mf Cross, but by a diflerent 
route 

“ Who does not know' how many 
facts, perhaps among the most difluiilt 
to coinpiehcml previously, have alieady 
been explained by the excolhiit le- 
seaiches of M Beequciel in electrical 
cheinistrv, and flu impoifaiit labouisof 
M Foul net rogaiding the foiinution of 
\eins’ Numeiousothei facts,although 
not vet liilly explained, have been 
bioiighf foiw.ml, and admitted without 
dispute Foi example, 1 have pioved 
that the enieiy of Naxos comes fiom 
veins, and, lorisequeutlv, hid been 
foimed, like the gieater number of 
specular non ores, by moans of volatih- 
ralion aifd sublimation vet the (o- 
iundnm ami oxide of non, the ruixture 
of whuh eoiistitutes emeiy, aie not 
rnoie volatile than the caibonatc of 
magnesia, which foiins the,subject of 
dispute 

“ Since our chomicdl knowledge, then, 
docs not always enable us to explain 
the.phenomena whose existcme we tan 
piove, does it follow' liiat we ought to 
call them in question? Has nature no 
mode of acting whuh surpasses oui 
knowledge’ And could she not pio- 
ceed, foi instance, by means of double 
chemical d( (ompositioii ’ On this sup¬ 
position, the phenomenon (dolomtsaito/i) 
will admit of easy explanation It is well 
known that all the muiiates aie volatile, 
or ut least susceptible of sublimation 
Magnesia might then easily leadi the 
state of a inifiiate, uiid occasion the for¬ 
mation of a soluble liyduH hloi ate of lime, 
whuh would bo earned ofl by the ui- 
fiUration of water, while the magnesia, 
on the contrary, w'ould be combined 
with that portion of the lai borne and 
set at liberty, and would thus serve to 
form the double caibonatc of magnesia 
and of lime, which constitutes dolomite, 
propelly so called In this there is 
certainly nothing inadmissible or con- 
traiv to reason, inasmuch as the hydro¬ 
chloric acid gas is one of the gases most 
licquently disengaged from volcanoes, 
and the,mui,alcs ought to have been 
disengaged moie abundantly in former 
times, if we admit, with geologists of 
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t)io modern school, that the immense 
dcpobits of rock-salt which exist in 
saliferous formations are dep<»bited bj 
volatilization, in the midst of the strata 
which they pencil ate 

'*! am, therefore, of opinion that the 
modifications of roiks of the second 
(lass may hciKifoith be all explained 
by means of double decomposition,—a 
plot ess which histjnabled one of my 
iiitnds, M Aiiiic, to pioducL, in the 
Ial)oiat()i 3 ,<^i>stalh/C(] ‘•ptcidai non oic, 
aniloiioiis to that ol the Islaii'l ol Elba, 
IS well as pure iron etjiially well erjs- 
t illi/i d,— a ‘'Ub'»t lilt ‘ hilhcitn unknown 
to niincraloirisrs wit rut I toutlude, 
that the tune i^not ptthaps fur dii>tant^ 
vfurt we shall be able to produce with 
ra^e all the sjfcues of pretious stones, 
without even excepting the diamond'' 

Fossil Ferns 

Thf following gencial conclusions ic- 
gaidingthc trcologu il and gco«rraphital 
distribution of fossil fciiis, aic (oiitaincd 
in a ic( ent Mcnioii by Professor Goppei t 
The hods of the coal formation tontain 
the laigcst number of fossil f(*rns, viz 
183, while the muscholkilk, and the 
chalk anti lortiaiy foimntions, tontain 
the smallest numbei The total num¬ 
ber of these fossil vegetables at present 
known amounts to of which 92 
have boon found in Silesia, 29 in Bohe¬ 
mia, 50 in the other countucs of Ger¬ 
many, 49 in Fiance and Belgium, 89 in 
Giedt Britain, 3 in Denuiaik aiicl Swe¬ 
den, 1 in Italy, 11 m Noith America, 1 
in Ilullttiul, and 4 in the East Indies 
The ferns that are the most widely dis¬ 
tributed on the globe are the following 
—Alethoptens Strlti (in England, 
Fiance, Silesia, PeiinsyUaiiia), Neu- 
iopttns angustifolia, ind AT abiitifoha 
(ill England, Bohemia Silesia, Penn¬ 
sylvania), and ^ lohsii (m England, 
Fiaiu’e, Belgium, in the districts of the 
middle Rhine, in Buheini.i, and Silesia) 
Most of the ft rns ol the Jut a forma¬ 
tion oi cm in I'ngkuid The number of 
fossil ferns amounts ncaily to a third of 
the total number (800) of fossil vege¬ 
tables at piesciit known But it is vciy 
probable that we are acquainted with 
but a small poition of these fossils 
Several genera of ferns belong exclu¬ 
sively to one or to two formations 
Fosisil feins, of all fouuations, with¬ 


out even evcoiiling those of the chalk 
and the Molasse, picscnt a striking 
resemblance to the tropical species of 
ferns, but none to those of temperate 
and told climates. One of the prin¬ 
cipal cone lusions to*be drawn fiom the 
geological distribution of fossil ferns is, 
that each formation has particular spe- 
(les, which differ essentially from those 
of other formations To this theie aic* 
very few exceptions Silesia is rcinaik- 
able for its extremely iich fossil flora, 
for no le^s than 230 species have aheady 
been found in that countiy The fossil 
flora of England resi mhles greatly thaW 
of Silesia Excepting the genrs Stig-^ 
maria, whic h is common to ^ne an^l- 
tion aiid"the coal foimations, no "pccics 
has been found in two foimitions 
Finally, it is rcrnarkaldo that dicotyle¬ 
dons and juiK i occur both in the most 
ancient and in the most modei n depo¬ 
sits,—a fact which tends to prove that 
thoic IS little foundation for the opinon 
tint at the cirlust epochs cellular 
plant** only oxisled, aftciwauls nionoco- 
Ivledons, and then at a laiei ponod 
chcotvledons 

Light indi finitely pioduccd 

M Cauchy had been led, theoiotic ally, 
to anticipate, that near the limit of total 
icflectlhn in a prism refiuctiou takes 
pldc e, vv ith a vast increase in the inten¬ 
sity of the incident ray of light Ho 
has snv^o veiified it expenmoiiti41y 
Ihe most astonishing results nuy be * 
expected to ensue from this cxtiaordi- 
naiy fact, since it would appear fiom 
It, that light, however small ui quantitv, 
may he magnified indefinitely 

Patent• Lau> Gitevame No IX 

Thk penalties inflicted on the inventive 
genius of Britain dunng the present 
}iar, up to the 25th ult, in the shape of 
government stamps and fees on patents, 
amount to moic than £38,000^ 

W B Tins sum has been paid ii^ 
ready money, on taking the first^teps, 
and as many of the unventors are poor 
men,«(operatives,) and a great many 
others of them persons to whom it would 
be very inconvenient to pay at least 
£ 100 clow n, they have been obh^ced to go 
into debt, or mortgage oi dispose of then 
invjentions, either wholly or m part, &c 
I 
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Oci oiiLR cont 

241 Jfremuh Ca(M>K, Liverpool, Lane , i 

Mcrchmit, for improxoiiKiits m the ina- 
ilinu fur manufa4.tui in;; hat bodies Oit ' 

2fl —April 2 ii For (^omm I 

242 Thoma*^ EikiP, Great PUcr-strci t, 
Xtiistm , Gus-.ipparatu8 and Lamp IManii- | 
luturir,^foi iiupiovLintnts in li};litini; or 
illuinni itiiiu; bj gas, oil, or bpirit-l^hts, or | 
lamps Oct 23 —Apid 2d For Vomm 

ToiAl, OcTOBfcR 18 
NoVfMULR 

243 Robert Coii v\n, Com lands, 
Wandswortli-rd, Surry^ Lsq , for im- 
]>rovi meuts upon pah nts aln idy obtiiin d 
b} him, for t ombiiiations of a]>p ti atus for 
giinmg powi r No\ ''i—May 5 

211 T \MFs El NAiuiN Smith, Lixcrpool, 
Lant ^ Mi reliant, for iinproAimnits in 
railways, and on locomotive earimges to , 
work on such railways Nov 8 —June 8 I 
For Comm 

243 Torn W nm her, Rmgwooel, ffants, 
Carrier, for improvements ui drags or ap¬ 
paratus applicable to carriages No* 8 — 

May 8 

246 Tameh Smith the' joungir, and 
FRi^cIS Smiih, R ulford, \^ott ,, Mee h i- 
mcH , for improveiue nts jin ei rtain ma¬ 
chinery already known, for making bobbin- 
net, or twist lace Nov 8 —M i> 8 

247 JoEi LiVMhV, Bury, Lane, Cotton 

Spnint.r, foi improveiiumts in iiiaehiiKry 
used for apmniiig, ]ne paring, and doubling 
cotton and otlu r hbrous substances Nov 
10 —May 10 , 

248 llERiik Paifrson, Pi- icoek-strei t, 
Newington, Surry, Fnginei r , for miprpvi - 
ments m the Construction of nu ters or ap¬ 
paratus for measuring gas or liquids Nov 
12 —May 12 

249 Henry Augustcs Wtiis, New 
York, but now of Threodnet die-st, L 8 n- 
aon, for his improvements in the manu¬ 
facture of hata Noj 15 —Jan 15 

250 Fletcher Wi bv , York-st ^ast, 

CoraraerciaJ-rd, Mxddx ^ Gent , for im¬ 
provements m the maimfueture or prepa¬ 
ration of fnaterials to bo used as a substi¬ 
tute for boes’-uax, parts of winch improvt - 
mciits arc applicable to other purposes 
Nov 15.—May 15 \ 


I -251 John Yuie, Glasgow, Pnaetical 
! Engineer, for improvements in rotatorv eii- 
pni s, or an improved rotatory en;,nie Nov 
15—May 15 • 

252 A iKiiTsri's Ai 11 E(. V 1 H, Cray'fonl, 
Kinty Calico Printer, foi iinpiovenients in 
printing e ihoo ami other fubrie8 Nov 15 

MIV 15 

233 losEiii Whiivvoriii, M incluslcr, 
Lant, Engineer, for imjirov e nu nts in ni.\- 
chincry for spuming and doubling cotton¬ 
wool, and other hbrous substances Nov 
19 - May 19 

I 25 1 William Nemius, Alston, Cumb , 

I Land Survey 01 , for improvcnunts in tbo 
I inaiiufaLtun'of combs Nov 19—Miyl9 
For Comm 

I 255 John Gordon Campdfij, Glasgow, 

' Lanark^ Mereliant, and John Gihkon, of 
' the same place, 3 Inowster, for a iw vv or iiu- 
provi d proeiss oi m inufacture'of silk, and 
silk in (ombination with ce i tain other hbrous 
substmeis Nov 19 —May 

268 John Biuiunan, Uamsbottara, 
Lane , Millwright, for an improved appa- 
ritus for till purpoHi of dyeing, and per- 
fonrvmg similar operatioiiH, Nov. 22 — 
May 22 

257 Thomas Robson, Park-rd , Balslon, 
AfxdfU , Opeiitive Chemist, foi iinprove- 
nu nts ill hi mg signal and othi r lights Nov 
22 —May 22 

258 George GrvNNP, llolbom, Gint , 
and James Young, Briwe^r, Brick-lane, 
Mtddi , lor iniprovomeiits m tin inatiit- 
fucturi of sugars Nov 22—Tan 22 

239 Iivu Nvvjor, Stiiiisbreiiigh, neai 
Banish y, Vork, Gaiiu he < jx r, for an 
ilarum gun, ojf rtportci and detector Nov 
22 -M ly 22 

260 Timothy ITukworth, New Slnl- 
doii, near Bibhop AuekLind, Eugtmer, for 
improvemoiits in stcam-cngincs Nov 22 

I —May 22 

261 Thom vs Eli is, Stamford Hill, 
AMdje , Ehq , and Thomvs Buiir, Shrews¬ 
bury, Shrupshm , for iinjirovi im nts m the 
niniiufacture of sliccts and pip< s, or tubi s, 

* and other articles of hael and other metals 
Nov 24 —May 24 

262 JosFiii WoejiiAMs, Wells, Som , 
Gent , foi unproved iiuaiis of obtaining 
power Hid motion from known sourees 
Nov 24 —May 24 
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SCIENTIFIC ALMANACS 


The Nmtttcal Ahmvinc, Connmssarne de^ Terns ^ Astronomtsches Jakr^ 
buck (Biflui)y Annuaire flu Bureau des Longiiudes, British 
Annual^ S^c—lot 1^37 ^ • 


The return ot the season at A\hi^li the host of almanacs makes its 
appeaiaiice, has this year been distinguished by that of the first number 
of a Bntish Annual^ published iii imitation of tfie French Annuaue 
This adoption of a plan which h.is been followed with such success for 
nRiny years by oui fontinental neighbours, seems to demand some notice 
iv .1 stfontific i\oik hk( mas, and ^^e shall take this opportunity of 
passing in x( vn w tlie piifuip.J almanacs, to enable our readers to form a 
|u<Igmcnt oil tluii comparative nuritb, as ncll as on those of the stranger 
noviy associated to tin in 

The oiiginal «ind essential puiport of an ahnnnac was to supply 
those in any ^\a;y inteicsted in astiononnc il pursuits ^’vith the relative 
position, duiing tin* cuiiimt }ear, of flic lieavenly bodies, and with data 
foi making cak iil,itioiis of then mu\einents m ^he inten als between those 
peiiods foi nhuli tlie almanac iuiiiishcd tliem Immediately connected 
with this object, w IS the notice of futuic pheuom<‘ua of occasional itcur- 
niiee, such as edipses, transits, ot( ultatioiis, &c The importance to 
feodtty geiieia]]\ of t\eiyt)img coimoctid with the taUvdai ^o\ whth the 
mcusiiicuieiit and diMsion of turn, as nmmdi.itcly depen d( ut on the 
ijiparent motions of tlu sun, isc sctmcd to mcessitate the addition of 
ijitoimatum on this siibj* ct, to Jlie puu ly astroiioraioal details originally 
cojit(mpklkd The iiitiusioii ol e\tiancous niattei once allowed, the 
n gular republu itiou of a woik with sm h cont^ iits, offer(*d an opportunity 
foi •flding iiiycahti wInch m\ght be generally interesting, that as of u 
[>ei lodif al I h.n ac tei, almanacs, aceoidingly, became <i rnTTange of S( icnlific, 
(imI and political notices, the tw^o latlei Jiaving no other connexion with 
tlm fust tiian lint of hcing mmully modified 

Wc Will not touch on tliat melancholy and humiliating chaiiter in 
the inoial history ol inaiikiucl—and the more painful because it is not yet 
filially closicl —whiclijiiiKites the pjogiess of ciedulity tiiid imposture. 


AVt obsf r\ <1,1 lilt MSti nl n i* pj u ii^l 
uiinoiiiuiiii; tlic ntint jiulilic ition ot i 
^\oik tntitlifl J*h'icno}iniy and {siiohqy 
hanuOHixf ^hun tnq that theunnpa} tun nfs 
uf tin hi ad, ns dnidcdfot p/itnio/oqnalB 
Uitdq, ( xmtbf (tqret vdh the a’iiutlogual 
houset, of Utaiun^ (^/ 

The lollowiiig pissf|[^< liom a cotoinpo- 
rar) journal, puhlislird In lore tht nj^al 
ol the (lull on aliiniiiLS, pr(.H< nts sobu 
n m irk ibl^ «tAtcnit iiia on this siibjt 1 1 — 
“ rin totil iiumbei of almuiacs pub- 
lisbtd mtw b< iliMilid into the islrolo^ual 
'ludtlic iion-astiolooK il Tlu .istiolo^icid 
iiv published b^ tlu StitioiiLrs’ Comping 
onh J lu It was a tlmd tl ol tbt loui- 

Voc II 


pan\ s dnian u s—tlu obscent, but this 
t lass w is discoiltiiiiu d in 1829 (*) 

“riui< an luiw onl^ two autroloj^cal 
ihiunacs, Voi Siellarwn, hij Fiatuis 
Mooi (, physutan, and MnUnna Liht i aius, 
hif lohn Furhidqe Mooh’h imptuved 
aliuiiiu. 1ms tins jt ir(l8f2)ci is< d toln- 
lou^( to tins class Tlubf two <ontributn, 
tbtn IS good ri non to b< lu vi, oiu -half of 
tlu rMtiiiu upon aim lines—that is, tluy 
si 11 2 >0,000 Lopu s Of tlu SI ig nil, nine- 
iLUtbsof tlu iiLiiiibfr iim\ bi put to the 
acvoiint ot 1 riiu is Moon So that tins 
r( lu ()] alien lit absurdity is probably more 
n ad tb in i1i> otlui work in the kingdom 
“ John Tartridgc commenced las \ oca- 

r< ]2 
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iittacliing themselves to a science that Avouhl othenMSC have earliei 
exalted oui nature, l)y the contemplation of t teinity, of space and duration, 
viewed througli a medium uncontarnmated liy their lircath, and vihich 
describes them as A\orking thou baleful spells under the arrogated sanc¬ 
tion of her name, and giadually increasing their influence till it blinded 
the inajoiity of the liuinau race to tiutli and icason Most almanacs, as 
our readers knou, uer« formerly the vehicles foi the dissemination of much 
of tlie poison ise allude to, and, pcihaps, the jealous anxiety to lescue 
the true original object of thru in&tj|ution from any portion of this dis¬ 
graceful stigma, may have been a pou erful, though unacknowledged, leason 
for ogam sepaiating the piiiely astionomical [)art of their contents from 
the miscellaneous matter which was being continually engiafted on the 
parent slock a scpaiation, lion ever, suffinciitly accounted for by the 
demands of an extending knoi\ltdge m the stieiiee, and in tlie dependent 
art of navigation, which requued a greaterc spice being de\ot?d to then 
use than was compatible with the admission of anything not essentially 
connected with the subject Tins stpaiation accoidingly ht\s taken place 
in most European nations, and iii the United States, but it is to the 
three leading astronomical almanacs of the old woild, that oui remarks 
will he chiefly confined 

Our own national almanac and the rieiidi Connausante dcs Teym 
undoubtedly stand at the head of all these >vorks We place them 

tion us an alttiaiiac-ra.iker soon after the It must not lui supposed that England 
restoration. Franc ih Mooic began liisia- | sHiids alone ni tins disgiaeiful position 
reer ol iinpobtiuc m KiOR, Partridge, i Moon’s ilmanac ^as, till latdv, if not is, 
thercfoie, bus the a»hniitagt ol senility | iiniUHillv n printed m Pans and iii Bou- 
ocrbis iival, uid that ought to go i good i logiie, and Hinnlar OMckncis ot jiarbarii^ 
way in balancing the relative imritH ot , anni>ull> niaUe tin ir appearance at Liege, 
tboir stupidity It IS pioltable, bo^vcver, C^oblentz, 6i,e A,e At bonn, the sale ol 
that Partiidge’a almanac nevti entirely ‘ tins work ischicth tonhiicd to the agricul- 
xnade htad against the wicked wit of tiiial iiopiilitioii,the Ic istciilightciicdmall 
Swift, toi it IS a lejaiiukabh tut that stages ot soeu tv Wi Bailv, in alluiriiig 
Biekerstafi killed This identical alinaiiac | the endiavoiiit* made by the nfipcetabh** 
for a season, and frightened the leal J’ait- | editors of these kinds of alnunacs to puntj 
iidge fiom itt« injiting to sc t it up igaiii them gradually fioni the nonsc^iist the j coii- 
The Statioiuis’ Company, howcvir, were I tun, stiUs, that such an endeavour was 
not to be bo be ate n out of a profUable im* i iiintlt with regard to Moore’s almanac, bv 
posture*, and tJiej bad the* luipudemo, in omitting, one j ear, the column of uiiluenccs 
1714, to publish a J^aUud<fe\ Almanac, ot the moon on puts of the bodj, and that 
with a portrait of tin seoi, wJneli the wor- m uh tlie w/iok iiripression of 100,000 
tliy man refused to acknowledge Fhe was,ni eonscciueiiee,retuiiied bptlie buyeis 
defeated astrologer obstinate]} peisiibiing cn the hands of the publisher, as de- 
iiot to prophesy in tlie llebl), the com- tee five 

pany continued to employ the qhoht onl} The ivorahipful company mentioned 111 
of Partiidge*, and the woik even now the above extract advertise tins >ear 
bears the motto, iiT/tam morluas loquitut ^(1837), lu their annual list of eighteen 
Thw original schism, and tin acknowkdg- almanacs, Francis Mofne, pi tee 
luent of the death of the almanae*-makei, A/oorc’s Almanac Improved, Oi/ , the im- 
ib the otil> leason we cm assign tor Puit- provement foi whfcli tlie e*xtra price is 
ridge not being ns popular as Mooic lie clfiirgcd consibtmg eliicfly of the omission 
18 luiquestionubl} as m 1 I> {Quarfeili/ of the prcdietnms, A,i In the same list, 
Journal oj Edvi at ton No P) Purtridgt’s almanac still holds the third 

Tluj name of Partiidge was assumed, I place, tlie post of honourbemg^assigned to 
the compiler’s real one was Gadbur^, a 1 the gciuuiie Mooix, m consequence, we 
most prolific writer, to judge by the iiuin- iJcar, of its being still the most profit- 
ber ot bis vvoiks extant m'tbc Bntisb Wile 
Museum, all trcatuig of astrologv, A.e 
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together, because they have .id\rinced to then present dogico of poi- 
fection m (onsequcnce chiefly ot the recipioial effect they hti\c had on 
each other It the Connat^iatne (Ua 7’crw/y can lay claim to seniority 
of birth, the %olume for 1837 being the bundled and hft>-ninth 
of a series which has never sufteied inteiruption since its commence¬ 
ment in 1878 by Picard, yet we suspect it would no inoic have 
attained its inatuiity wnthout the spiiit of einulaUon excited by the sub¬ 
sequent appearance of oxly Nauittat Altnamu^ th.in tins would, if it 
had not been for the bcnelici.il example ot such a pie existing model, .md 
foi the assistauco deiived from the authentic souices of means loi cahu- 
lation, so libeially communicated by tlie Ficnch a^ronomeis to ouis 

The Kantual Almanac was tiu* fruit of the excitiuns of the late 
J)r Maskelyiic in the cause of Ins lavoiiiitc puisiiit That distinguished 
piactiaai astioiiomci, in the couisc of scveial voy.iges undeit.ik(‘n by him 
tor sciciiwilic puiposes, had ample opportunity foi ii m.uking the diffi¬ 
culties the navigator laboured iiiidei, owing to the want ot jiiopcr woiks* 
on nautical astionomy he piesented a memorial to the (^omnussioucis ot 
JiOiigitude on Fchruaiy Dth, 17bo, m which he piovul, by facts, tlie 
utility of the metliod of deducing the longitude by means of tin moon s 
distance from the fixed stars, as it bad been jiromulgated by linn m a 
woik he had recently published foi that purpose, called The British 
Mai 11Kr*ft Guide lie then st.vtcd the jieeessitv that 4‘Xistcd for a good 
n.iutical ephemeiis to enahit the full hfiieht of tins method being risaped 
The hoard liaMiigheaid the evidence of four n.ival ofliceis as to the advan¬ 
tages ot the new method of “lunar distances,came to a resolution that 
the “ tables of tlie late Prot(*ssoi Mayei should he puiehased of his 
widow, .and punted, .md th.it a nautical fphemeiis should he compiled 
to use with them” supiunteiulciKe of the hatter labour wms con¬ 
fided to I)i Maskilyiie, wholuad then become astioiiomer royal, and he 
exerted himself so .ulively on the occasion, that the first numbci of the 
Is'^utual Almanai foi the ^year 17f>7 published in 178b, ac« om- 
paincd liy a piefacc written by him, describing th(^'*T»' and constiuetion 
of the tables, and stating those from winch the calculations had been 
made '' 

The woik appealed regularly with little or no alteration in its 
general contents .md aiidiigement, for upwards of sixty years t, except 
that the calculations were made fiom every improved foimula, or set of 


* Dr Masltpljnc did not conhni, lii« 
labours to the publication of the Aim i- 
nac, a, scru s ol tahle^y i erjumie to ]>c us< d 
with It, appeiired at the same liine, drawn 
up bj him, this valuable woik, which Ins 
e\ir since htcii known h^ tlic llJO^c fpi nut 
title, has J50nc throuj;h nuiiu rous i ditions, 
each being unprovied ou that wliicli pre¬ 
ceded it • 

•f- III the fust Nautical Almanac for 
1707, the (olmnn ot diitcr<iio(s ot the 
sun*H fJtichnation, which appeared siih- 
wqiuutly from about IBOO to IHti, was 
not gnui Ill the eiihest numbers tlu 
tables of the fixe planets then kify^ ri 
were only givciij for every six d.i^s of 


ikIi mouth, +hcHc wm mciiasLd, for 
Mcicuiv, to <\cry thud day, beforo 
IBOO, "hut all the rest remained as 
hffoio, *xefpt that tlic right ONcensiozi 
of tin planets was added mmui afti r the 
V( ir IBlU In thf ilinaiiae for 1813 , 
sc\fral additions wer* made, among 
otluis, tlie times of the risiiig and setting 
of the sun’s and moon’s ecutiis These 
columns h i\c disippearod again since that 
\ear, m order to maki wa> tor mon gene¬ 
rally Auluahit matti r, contiarv, however, 
to the practice of the Connaufsance dex 
Temh and the Astronomutchea fahrbuch, 
both of ^luch works give these times. 


2E2 
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tables, that was produced in succession during that period, eithei abroad 
or at home, the introduction in the number for 1822 of the apparent 
places of twenty-four principal fixed stars, which ueie increased to sixty 
in that for 1827 , and the extension in that for 1883 of the table of the 
moon's right ascension .ind declination to e\ cry third hour of the day, 
which had been previously given for noon and midfnight only, these 
important improvementfS being effected by the late ]\Ir Pond, m the 
official exfTcisc of his duty* of supcrmtending the publication, as 
Dr Maskelyiie’s succcssoi 

Tow.irds the year 1830, the attention of Government was drawn, 
]>y the urgent iepresen^:ations on the subject uhich appeared in punt, to 
the comparative inefficinn y of the national almanac, which had not kept 
pace with the rapid extension of astronomicil knowledge, the improve^ 
incut in instruments, and the iiic^reased skill of our naMgators, ancUwhich. 
had been tor some }ears surpassed by continental works of the Same kind, 
published under tlic supciiuttndeiRe of the first astionomms of the day 
'Ihc liords of the Aduuialt^, accordingly, at tlu instigation of the Board 
of Longitude, 111 that 3 car rccpitstcd the aid of tlie Astronomical Society, 
a geneial committee of foity members was 111 conseejuenee appointed, 
ten of the most pie-eminent of wdiicli formed a in.inaging sub-com¬ 
mittee This eonnmttcs drew up anil pre'sciitcd to the Admiralt 3 , 
in the November of llic same >t\'ii, <in elahoiatc leport, suggesting 
those extensne altc'rations and aelditions, by the adoption of which 
the work has lieen londeied the most comph^te astronomical ephemeiis 
published About the* same pciiod, the supcimtciidence of its com¬ 
pilation and publication, after several eliaiigos, was finally coiifitled to 
Lieutenant 8 tratfoid, with the assistance of JVli Woolhouse and an 
efticient staff of c.ilciilators, icvisers, &c 

It IS obvious that the utility to manners of such an almanac must 
in a gie.it measure depend, not only on the accuiacy with which the 
calculations «ire oiiginall^ made, but 011 its exemption fiom typographical 
errors wdicn prmtdtt*^'’ The former object is secured “ by duplicate calcu¬ 
lations of the most important tabks, siieli as all those* relating to the 
moon, the occultations of the cclijiscs of Jupitci's satellites, d^c and in 
every instance by some* independent (alculations, to guaid against eirois 
in principle, and the lesults are fimill} examined by means of diftcrenees ” 
The latter objc‘ct can only be attained by a revision of the sheets in going 
thiough the press, made with a care fai exceeding that icquired firir any 
other work* The pains token m this respect b^ the gentlomen who 
have the management, is shown by the fact, that in tlie volume before 
us, consisting of 49(1 pages of figuies, there are onl}' two errata as yet 
discovered, of not the slightest consequence in themselves, but impoitant 
as proving the larc bestowed on the revisal In the \olttme for 1838,' 
there weie seven errois», m that for 183*> there were ten, the majority 
of which were eirors in noting down the results of the computations f 

• The process of stereotv piug, when 1 out the possibiJityof the occurrence of a new 
applied to printing .standard works of nu- one, but an almanac is addoni, if ever, 
mencal computations, such as tables of stereot3ped, sinct, except for reference, 
logarithms, Ac ultimatelv soiurjfs perfect 1 its*htilit\ is couhiicd to the current year 
m i uraev of typography, since aiiv error can | ' 4 ’ * 11 ^® Astronomical Soi iot3, in the re- 
be corrected mtttch»uccessi\c reprint with- port, art 26 , 011^13 recommend that 
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Among the metliods adopted for securing tli«5tiiictno«!s as well as 
correctness was the having a new fount of figures cast for the puqioso, 
the matures being cut with every attention to precision, in preference to 
mere beauty, of ioim, the G is made so that if inverted it would not 
look like a 9, but »vould immediately catch the f^e of compositor and 
corrector, the identity of these two numerals when p ither is inverted having 
ever been a fertile sourc e of error m printinfl aritlimetical tables With the 
same view, all unnecessaiy use of dots and commas has been avoided, 
degrees, minutes and seconds, aie not s<*p.ir,ited by tomm«is, as we do 
pounds, shillings and pence in our notation, nor b} a* full stop, as is still the 
case mtlie Connaissance dts Tenn^ but by a sufhtient space being left be¬ 
tween them to pi event the possibility of confusion, and the decimals aie 
scparaticd fiom integers by a full point at the top of the line, thus, 2 7^, 
and not by a comma at the bottom, thus, 2,7d, as is universally the case 
in French and German arithmetical notation Minutes and seconds of 
hme arc m«irkcd thus, 17“ 2f)"‘ 37"’TiS, to distinguish them from 
17 ° 20', 37'^'i3, minutes and seconds of degicees, an impioement 
not adopted on the conjtinent, but winch, trifling and useless as it 
might appeal, if the work weie intended for literary and scientific 
readers only, is valuable in one intended foi masters and mates of 
vessels, who ought to be spared evciy unnecessaiy exeition of thought, 
ill order to guard against criors 111 calculations, for winch they have little 
tune, and fewci conveniences On the whole, few works could he 
referred to which would phtce in so sinking a point of view tin* excel¬ 
lence to wliuli tin arts r(lating to ty])ography aie carried m England, 
the beauty of the papei, the cxcjuisitc syinmctiy and clearness of the 
for ms ^ and the taste ni their arrangement, present a favourable point of 
comparison with tin French almanac, winch nevertheless is got np with 
great care^ 

It has always been an important object to jiuhlisli the Nautical 
Almanac some years m .ul\\ince, th<it captains df^essols about to 
proceed on distant voyages might take with them the numbers for the 
years they would, probably, be absent From the commencement till 
1832, this was regularly accomplished, the work being never less than 
three complete years in advance, hut the delay required to cairy into 
effect the suggestions of the Astronomical Society, and that caused by 
the changes m the management of the puhhc.itioii, prevented the irnpiovcd 


any enois discovered in i\\o-^Nautical 
Almanac should lie printed immediateIj 
for general iniormation, and he annexed 
to all the unsold cojms, and that nc>tiu 
oL tilt same be atl\ ertiscd 111 the Londott 
Gazette^ and m some of the public papers, 
as early as possible ’J We bcluve that 
tins, like every other it commendation of 
the Bocut}, has been strittly attended* o, 
and that any communication on the sub¬ 
ject will \ys thankfully received at tlie 
office in Somerset House 

• Being strictly a national work, the 
Nautical Almanacy to place it within tliK 
nicaiiB of the greatest number of persons^ 
who may need it, is sold at a price that 


could not now remunerate n private pub¬ 
lisher, nor even as we should think cover 
Its expenses, tlu volume, with an Appen¬ 
dix containing TiGO large octavo closely- 
printed pagLS of thf most expensive fonu 
ol work, iH srdd for Jive shillings The 
Connaissance con taming riOO equal 

and similar pages is prnul seven francs^ 
about SIX shillings The Aslronommches 
Jahrbuchy eoiitaining 340 pages, costs /Atr- 
teen shillings 

The Nautical Almanac 17^7 was sold 
for half a crown In 1802 it was raised 
to five sliiiliqgs, its prewmt prici, though it 
now contains more than three times the 
quantity of matter it formerly did« 
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volume for 1834 from appearing iiioio tliaii a few inontlis before tbc 
commencement of tliat year, tlie cxeitions of the piesent managers have, 
howevei, pnifly redeemed the lost tune, and the volume foi 1838 is now 
(Deccmbei, 1836) publislied, but this is not sufficient, the Astionomical 
Society recommend in their report, tlial it should he a'tvv.i;^s fotn jears m 
advance, and it is to ho hoped, tliat no remission of exertions will be 
allowed till tins is accomplisb(d 

AV'e sliall now gi\e oui readeis a binf account of what the Nnntiud 
Almauat contains, laaiking iii italics, oi mentioning in a note, those 
additions and alteialioiis which W'cre effected for the fust tune in 
the iiiimhei foi 1831, in pursuance of tlie recommendation of flic Astro¬ 
nomical Society TwopreImiinaiV l)agf s contain the usual aitides of thi' 
ealeiidar, festivals and aniiiveisaiies, ^Cc with the niimbei of the yem 
accotthnf: io the Jewish and Mnhnmmedan qias, and the date tj the cm- 
wenternent of the Uainddan ' 

The ejdicmc^ns foi each month consi^-ts of twenty two pag< s, divided 
into columns, their contents being as hdlows — 

P T, col 1 Day of tlu week, 2 Day of the month, 3 The SrVs 
light ascc iision, given in time, to hnndirdths of a suond, 1 The di^ci- 
erne/at one hour^ to facilitate the icduc tion of the c|uiiitities fioiii the 
meridian of Dreiuiwidi to that of .my otliei place, o The sun’s declina¬ 
tion, io tenths of seconds, 6 Diffei cm e fo) one honi j 7 Sidcieal tune ol 
the fecmicliametei’s passing tlie moiiclian, fo huvdiedths of a seeondj 8 
EquaticJu of tune to do , 9 Diffticiicc foi an lioui All for appaienl 
noon 

r II, cola ], 2 Day of week and months 3, 4 Right ascension and 
declination, 5 Sernidiaiiieter, to/e«///9 fjj(’Arcoi/c/s, (5 lujuation of lime, 
7 Sidereal time, io hnndiedths of scfonds All foi mean noon 

P 111, col 1 Day of month, 2 fc?uns longitude at noon, in 
degiees, to tenths of a se^ond^, 3 Sims latitude at noon, to seconds^and 
hundredths, 4 Eogaritlim of the earth’s ladms^ectoi at noon, to sewen 
places of figuics, 5, 6 'riie IMoonh scnudiamctcr foi noon and midnight, 
7, 8 Her hoiizontal paiallax foi do do , all to tenths of a second 'flus 
and all the follow’ing pages, io the eighteenth iiidusiio, are for mean 
time 

P IV, cols I, 2 Day of week, month, 3, % Moon’s longitude lor 
noon and midnight, 5, 6 Ilei latitude foi do , 7 lf<'i ngc at noon, in 
tla>s and tenths, 8 llei passage of tlm meridian, iii hours, niiiiutes, and 
tenths 

PP V to XII, inclusive, contain the Moon’s uicmr asclnsion and 
DECLiNAiioN, foi cvpi if hoiii of ever)t day of the month, the former, to 
seconds and hundredths ol time, the latter, to seconds and tenths 


c 


• These two pages ini^ht be more ico- 
nomically and usofnih occupud than they 
arc at present Wliy not gi>t the Mo- 
haiimicdaii amkR'wish inhndarH, .is the 
tAvo continental works do, and tin cone- 
sponding dates m the difterent tras, as wc 
find them iii the Ihtiish AimUnac^ Plus 
kind of information would be more in ac- 
cortlancc with the purely scientific chrf- 


ra«tcr of the Nautical Almanac than tlit 
L’nixtrsitj and liw tirms, tin birth- 
da^ 8, coronations, restoiations, gunpowder- 
plots, ^ 




f Tlie UHC of the dnisioii into Signs has 
»cen ihstoiitinucd, fomiirh the longitink 
would have been given us 0* 10®, &c now 

I it IS gnen ns 280" &e 
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degrees, and a thud column fo) the diffeicnrc of derhnahon jm ton 
imnnies^ in seconds and hundt tdlhs A comer of tlie Xlltli page, unoccu¬ 
pied by the foregoing IS filled up nith the times of the moons phases, 
and the tunes of her apogee tind peijg<‘e 

PJ* XIII to XVIIT, mtliisive, contain the ‘ utnvh Disrv.NCEs,” oi 
distances of the mooiis centre, foi every thiee houis of e^ery day of the 
month, fiom that of the sun, and fiom tliree4o six piincipal stais, accoiding 
to eireumstcinces, in degiees^ minutes and seconds , a column is appended 
tothat foi each triad of horns to coiitaui tlie pioportioiml logarithm, to 
four figures, of the dilfeiences of th(* distances foi fliat iiiteivaP 

P XIX contains the coni ujruAiiovs or Jipulrs smcLifPs, 
each day of the inontli, oi di igiams of the satellites, as they nould 
appear^disiegaiding their latitudes, in an inveitiiig tclcs(op( , and each 
diagram shons by a Liteial .iddition ninth satellite is on the disk, or 
nhuh IS ethpsed by the planet oi its sliadon, n 110110 (‘i an occultation* 
occuis 

P X?f contains the mean and suleieal time, to tenths of a second, 
at nhuh «ill the iclipsls oj Jtpiu k’s saililiius oc<ui, during the 
month, those uhich aio visihle at Gieonnuh heitig distinguislied by an 
astciisk Time is a diagtam annexid to tlu dnision foi eaih sniclhlc^ 
wht( ft ?<pt esenls ihi propot f tonal dts/atm ft am the dtsl of tfu planel at 
which tlu imnm Sion info, ot (incision oitl of^ ih( shadow ottins 

V XXI (ontains tlie approxim.ite wdtueal tunes of all the occulta- 
TIONS or JiririRs svti lutj s bv the planet, and of the transitD of the 
satellites and tlnir shadows, the times of the immci sion and emet sion of the 
forme)^ atid of the mg)css and eg) css of the latio^ aic givm in sepaiale 
columns to minutes^ thoce wliieh .no visible at (Ireeiiwuh being distin- 
guibhcd by an astensk is abom 

P XXII, col 1 Day of inontli, 2, 3, 4, 5 the logs to four figures 
of jJ:jur factois, designated a, n, r, and u, used in correcting the places of 
the fixed stars, accoiding to a*formula of Piofessor and calculated 

for mean midnight (5 Mean time of tlu h an sit of the fit H point of Arics^ 
to hundKdths of a second^ showing the distance of the mean sun from the 
meridian, at tin* instant when the 1) ue point of mtiTsection of the ecliptic 
and equator (called the fust point of Aries) is on the meridian ofGreeimich, 
for everyday of the month ^ Mtan eipiinoLtial trmc^ in mean solat days 
and the fractional pa)t, 01 the mean time dapsal simeifK instant of the 
mean vernal equinox^ foi mean notJH fo) evety day oJ the monthf 8, 9 


* There have njipeared, on an avf rape, 
13,000 of those distances ^earl> in the 
aeivl^ modified almanac * 

f This species of •tune was fiist intro¬ 
duced 111 the Suj»ph incut to tin* Xaif^tcal 
Almanac foi 1828, with a vtry full * \i>la- 
iiatioii of its nitiin and use wiittdi hy 
Mr now •Sip ) Hersditl It thfie ap¬ 
pears that the use of equinoctial tunc is to 
afford All uniform dah, which shall be’in¬ 
dependent of the diflcrdit inerulmim, mjd 
of all inequalities in the sun's motion, and 
shall thus sa\c the necessitv, when spe'ak-* 


m" of the time of any event, of mentioning 
tin place wh( rc it wnsohsi n ed ort omputed 
Thus It IB the Hsmi thmgto Hay,thataeonict 
])<isw d its penliehon on lanuary 0th 1837, 
at 0[J 17'" 0* 0 mean time at Greenwich, 
at 6 21“ 5, mean tim< at Pans, or 

at 1830^ 280‘O'- 10'“ 4« 00 equinoctial 
time , but the fornu r dates make the loca¬ 
lities oi Gitfiiwieh and Pans enter ns 
elements of the expression, whereas the 
latter expusscs tlie period elapsed since 
an t pwli /ominoii to all tin world, and 
identifiable independently ot all localities 
By this means, all ambiguities tii the 



424 


SCIENTinC ALMANACS 


contain the day of the year, and fiaction of the ycar^ to thee decimal 
•places^ from mean noon of Jaiiuary 1 

Immediately following the ample epliomendes for tbe tnclre months 
above described, we find a page containing the ai*pauent oBLiQaiTY of 
THE FXLiPTic to hundredths of a sccotkI, for cveiy tenth day thioughout 
the year, with the mean obliquity foi January 1, —23‘' 27' 37" 89, the 
remaining""coluinns of llie page contain, the sun*s lionzontalpaiallax, and 
aberration^ in scionds and hundredths , the equation of the equinoxes m 
longitude (in sei onds of degrees), and of right aseension (in seconds of 
time), to hundi tdUn , and Justly, tlie nn an longitude of the moon's ascend¬ 
ing node, 111 degrees, minutes and tenths, rill for every tenth day of the ycai 

Then follow the epheraeridcs of Mliiclky Yi nus, Mars, Jrpiii u, 
Saturn and Uranus (here still most baihaiously called ‘Hhc ({eor^iaii 
a page being devoted to each, for (ach month of the yeai, tliis^page con 
taming the gcoceiitiic light ascension and d( v^lination, in time «ind degrees, 
to hundredths oj seconds, tlu log of theeaith’s distance, to seien places, 
and the time of the passage of tin meridian, to tenths of seconds, the 
heliocenliic longitude and latitude, to tenths ot seconds of dtgices, .ind 
the log of the radius vector All for the mean noon of (vei^ day of the 
month 1 

The same complete data fof Yrsrv, JiNo, Pat las, and (hnis, aie 
given, but only fot ivenj fointh day of the yeai , dnnngthe tinu of then 
opposition, however, the right ascension and dedinalion, and logaiilhms of 
the distgni cs ftom the earth and at c ertendnl, ni sepai ate cphemei ides, 

to every day, foi thee months, foi mean midnight 

The cqnatonal, hoi izontaf pat alia c, and scmidianutci, of the sut 
piintipal planets aic then giien, to hundicdths of seconds, at mean noon, 
for every fifth day of the yeai 

The mean places ot 100 principal ftxt n si vns foi the fiist day of 
the year, next meet oui aiew, in six columns, tlu hist, coiilaimng the 
name of the sta|;,^'’th its populai Ar.ihic* oi classical name (aime vcd 
betuecn brackets, and m italics), while the staiiclaicl stais aie distiii- 
guishcxl by being printed in c.ipitals, the 2 col gnes then magnitudes, 

redvoniiig of time art supposed to ho tiiid^ nt\ci iiioit projxrlv Molntid tliaii 
avoided* iii tins iiistaiict, iii compliment to tlu 

To eoniort mean solar tinu into cqm- ristronomor, the planet was loi sonu time 
iioetm] time to tin eorrc'^poiidiiig Gic< ii- c illtd Ilerselul, but the suhstituLioii of 
Hicli mean time *uld tlu equuioctuil time tlu classu altotussiuuHtc with tlu 
at mean noon ot tlu same da^ at tin in- ti^e^ tin nstot tlu litav(.nly*liost, foi 
wich , the sum will hr the equinoctial time tlu untuitiinate designation “ol Ueoigium, 
requind Thus, in tlu instinei of tlu |isriall> iiulihpfcns.ihle 
comet h( foie alhidod to. Pans hting <)'« . *|-It is worth renn irkiiig tint throughout 

21’ "» last of Grttnwieh, siihtrait tins 1 the work, miacli month, tlu dav is given 
from tho Pans turn, and we get rV' 47'" i vThieh n liU eonstitiiti s tlu first of th^^ 
0 ^ Ofor the iorrespondmg Grei^uwuUtime, 1 next, thus, in the months with 6\ daxs we 
to whuln add 2 «lki 020(>13 or 288d 0 »- 29“‘ | hud tlio data for tlie d 2 d di.> of the month, 
40" 00, the menu 4111 iioetial time at G non- | luid 111 those with io''da\s, wt }in\o them 
wuh, mean noon on January fith, and the ' for ftie 31st, these dita an, therefoit, of 
sum will npriscnt the mean cquiiioetial coiu’se, npcited twue, at tlie end of the 
ti me of the tonut’s passage ol Its ptrihchon, one and the iKgiiiiiiiig of tho nest month 
VIZ, 289*16** 16'W 40" 06 from the \e mil 1 This is done to laeihtxte the taking of 
equinox of 1856 {NauhtalAlmanac, 1837 ' diflerenccs, bj olmating tho nccessit^ for 
Explanation, p 513 ) ^ ] t| 6 mug over the hat when one quantity 

• The pri\ liege of conferring a name on is loi the la’t day ol one, uul the otlur 
R new discovory hy the finder, was ccr- | for the hist da\ of the next moi th 
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the 3 tlieir right ascension, in time, to three places of decimals of seconds, 
5 then declination in degrees, to two jdaces of seconds, while the 4 and b 
cols, contain the annual variation to four decimal places ot seconds, for 
each of these elements respoctn'^ely 

In p 3()5 we find the formuhe of ieduction aecoiding to Piofessoi 
Bessel, followed by the constints for iaciJitatiiig tlie reduetioii ot stars* 
requned in the foregoing lormulw, calculated, ioi mean midnight at 
Greenwich, for every fiftli day of the y(*ai 

The right ascension and declination ot a Uisde inmoiis (Polaris) and 
of S Ursac minoiis aie next given foi e\eiv d<y, while those of tin 
remaining nmct}-cight stais aie given foi oviiy tmtli da\, of the year, to 
hundiedtlis of seconds m time and dcgieos lospcctnolv To those aic 
hppe^cd tahh'S of corrtc tions to he ajiplicd to the appaient pla(( s of five 
pohir s^ais, for the toims ot nutation, the argiiiiioiit Iwing the moon's 
longitude ^ 

The t.ihle of foity-one pages that follows, cont.uiis Avhat are toruiccf 
Moonh cmiNiriNf, Sians , showing, the m.igintmh, npp.iM iit light as¬ 
cension, declination, van ition ot the moon's light ascension in one lioui 
of longitude, and tlie sidereal time of the passage' ot the meridian of lui 
somicliametoi, all given to hniuliedths of seconds in time oi degrees, 
rcspectivcly, in sepaiatc columns loi evci}^ <tly of theycai, and calcu¬ 
lated foi the GiccuvMcli nuricliaii 

The next t«ihh‘IS that of the oc cuLr;VTTo^s oi Jiii prwLrs and 
iiXFi) sLAits, liy the moon, which aie visible at rheenwieh during the 
year, the sidereal and mc«in time of the immersion and onierston being 
given in honis and iiuimtcs, wutil the angle fumi the' Noitli point, and 
fiom the vertex of the moon's disk in clegiec'S, of tlic point at vvliicli the* 
immersion oi emersion takes,]>lace, in separate* columns r(*S])cctivc*ly 

This IS accompanied h} an elaborate table of tlie ehnients foi facili¬ 
tating the comput.itioii ot the foicgoing occultations, consistmg of tlie* 
lareiit moan tune of the jLon|unction in right ascension of the moon 
and stars, and of the apparent right ascension of moon and slai, .ippaieiit 
chelinatiun of star, and difference of apjiaicnt decliii.itioiis of moon and 
star, at the mean tunc of con)unction, computed foi Grcrnvvieh, and 
lastly, the Iwntiug pmathh^ oi the* paiallcis of latitude beyond wliicJi an 
occultation cannot possibly he visible 

The next scct 4 >u ot the alman ic coiiiaiiis the Piunoaiina of the* 
year, commencing with tlie solar ind Inii.ir cclip^ s giving all then 
elements, and every paiticular fegiidiiig tlieni Next, the mean times of 
the conjunctions, quadiatures, eippositions of the sun, moon, and planets, 

* Thc^ arc so eUnonimatecl as “ byng mtcnjil ot lui tninsit o\cr twcj different 
• lie ir the moon’s par die I oi elt c Iniatiou, , nunduris, lui rij^ht ascension will Jiuvo 
and not diffe^img miuh from her in rij'lit ' AarKd,aiid the dittcrcncc hctwicn the two 
ascension, the^v afe proper to he ohse rv c d I compared difterenccH will exhibit the 
with the muon, m orde r to dele rimiie^liticr- amount of this a anation, which, addc*d to 
enccsof mcndiaiiH This ihcffee t< db> com- ' tlu difFerciupof tiu im ridlaiis, shows tho 
paring the eliffcrene cs of the ol)ser\ cd nglii ' mgh throu wlm h tlu wc ste rly inc ri- 
ascensions of such u star and the moon’s (ban must re \olvo before jt comes up with 
bright limb, at any two meridians It the tlu moon, hence, and knowing the rate of 
moon had no motion, the difftrciiet ^f her lu r mere itse iii right ise cnsioii, the diffe r- 
iight nsee iision from that of the* star would ence of,the longitueh may be easily oh* 
he constant at all meridians, but m the taiind” (iixplanatum, p 519) 
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With oacli otliei, or with certain fixed stars, and of the passage of the 
7iodcs^ of the a])helion and perihelion, ^icMtest eloiigalions, &cc that occur 
in each month, the latitude of one of tlie bodies being gnen, as well as 
the times n tin plant ts aic in the positions most favouiablc foi obser¬ 
vation, the cojiipaiative intensity of light of the foi*r asteroid jdanets 
being also K'toidtd at these times 

Then follow, The *el(moils joi delermimvg the gcocenbit position^ 
7nagnitudf\ and uppuuance^ of Sattniis itfig A table showing the meam 
tunc of the gieatest lihration of the moon's apparent disk, as it occurs 
twice, at least, in eadtoc ikndar month J table shonnag the lUmnmated 
portions of the disls of f^eiius and Mars, in paits of the diametei of the 
dtsl ionstdLied as nnitij^ to tlucc places of the middle day of 

c\uli month , 

W(‘ then liavi‘ the ephcmeris of the stars piopcr to be obs^ved witW 
*i\riiis TKMi tlic opposition of that planet on Fbbiuaiy 5tli next 

A table of lugli w*ittr, at London Budge, foi every day of the yeai, 
and anothd of that, at the full anti tliangc of the moon, at 260 pniieipal 
poits on the toasts of the Biitisli islands, or the opposite oik's of hiance, 
Jlollaiid, ^^t 

A tabh showing llic (oneetioii, in seconds, letpiiied, on account of 
si'coud dittneiKts, in finding flic (ht (iiwicli time coriespouding to a 
leduced Innai distaiite 

Three tables lor detei mining the latitude by ohscirations of the jiolc- 
star, wlnpi not on tin meiidian «- 

A t.ible loi conv^^c 1 ting intciVfils of mean solar, into ettuivalcnt ones 
of mean sidorcal, turn 

And lastly, the latitudes and longitudes, to tenths of a second, 
of the puiuipil obseiv atones fioni the mtifdiaii of (iietnvvicli, v^ith the 
autlioiitn s horn which they aio taken 

These luminous, ample, and invaluable data ai( followed by an “Ex¬ 
planation,” 111 21) of then ubc and application, illustrated m every 

case by examples, vnitten siiupl}', peispicuouslv, and most carefully, to 
rendei tlunn iiitelligildi to those who invyierpnic siitli assistance AVe 
look upon these “ explanations' as foiming a biiof system of astronomical 
(alculations, and indeed, m a great moasuio, of practiced astronomy genc- 
iall>, that it v\ould be diftieult to equal, and, together with the almanac 
puceding flicMii, puning, that the management of the woik could not 
have been placcil iii inoie competent litiii^s 

The Appendix to the Nautical Almanac^ which with those of the 
former iiumheis since 1833, aie intended to be separated and formed into 
a distinct Tohiinc, contains an elaborate paper by the Astronomer Koyal, 

‘‘ On the calculation of the pciturbations of the small planets, and comets * 
of short peiiods and a paper of Mr AYoolliousc's, “ On the determina¬ 
tion of the longitude from an observed solar occultation o\ ecliiise " But 
we cannot enter into any coiisideiatiou of such puicly mathematical 
papers m our magazine 

b^iom this /iccount of the contents of our national cphemoiis, oui 
readers may infer, that iieitlici care noi ^st has been spared in order to 
reduce, as much as possibk, tlie trouble of computation to practical 
astionomcrs, and especially to inaiineii|. The french government have 
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not gone to nearly the «iainc length in then Connmssant c fit \ 7 rms , hut, 
perhdps, tlic system of bcientific msliuction gi^oii to dll j>e»sons iiitenthd 
lor the pu]»lic service, and the facilities .illoidiMl hy nuincioflis sthooh lu 
every department, and hy the host eh luentcuy A\oiks on all sciCnies, to 
the dct|iusition ot tdiG sanu hnon ledge bv pii\ato indiridual««, iVa} he 
considered as a satisfnctoiy answei to those u ho might he dispose^ 1 to 
think slightly of the Fk'IicIi national almsinae •Tlouevci this mayhi,"> 
the diffeicnce betnecii the tuo woiks, as icgaids tin* extdit and nunihei 
of the tables, is most sinking 

In the sun’s ephemens toi each month, tin* using and setting for 
meantime, the mean right ascrnsion , the longitude, the tine light 
.^iscension and tlie declinition, for mean noon, uith iho difloiences jot ihc 
whole and tlie erjuatioii ot time, and i column of difleieines, ure all 
that are given, but tlicie is no latitude, no double ooiumii ot Of|iiation 
of time, 1101 of sidereal tinu^ uliile the «sideital and mean time of tli(% 
semidiamctei passing the meridian, the log of the ladius nctoi, and the 
hourly inotTon iii longitude, as udl as the seiiudiainetei, ai< only given 
for evoiy five d.i^s of the month 

In tlie ephemeiis foi the moon ue miss the anijilo table of hoi right 
ascension aiicl decimation to eiei) houi of the day, hut ue h.ne the 
times of hei rising an<l setting 

The “ lunai distances” aie not nearly so uell aiianged as m the 
Nauheal Almatiac^ and the same s 3 stem is pin sued of only giving the 
total diftereiKOs, nhicli caft lx* taken at a glxncc* hy tlie leadc^, instead 
of fuinishiiig him uitli jiropoitional lofrs oi propoi tioiial difleieiiccs 

The monthly ejdiemeiides of the jilanets .iie extreiiudy nieagic 
compared to ours, being only lor eveiy 3id, flth, 8lh, lOth, and ITitli day 
of the month respcctiic ly, fdl Meicuiy, Venus, iMais, fupitei, Saturn, 
and Uranus , their using and settiiig is finnished as usual 
^ The diagiams ot the configurations of the satellites of Jupitci 
icsemble ours, but the ItAles of the eclipses lai fiom being so 
copious 

Immediately following the legulai monthly ephenu iides, we im^et 
with a table of Fh< aamcnc^ d Olnci vations which at first sight seem 
greatly to suipass ours in contents, not more than cightc cii on an average 
being gi\en in the Xautual Almaitai for eacli month, while the Con- 
7 iaissance (hi yV»it,*hy corahiiimg under this head the moon's occulta- 
tions of the fixed stars and plaucts, makes a greater show, and, as far as 
we can see, really contains more of these last tlian arc given iii the Eng¬ 
lish work 111 tlie separate table devoted to the occultations 

The apparent positions of scv<*nty-six fixed stars aie given, hut not 
• so completely as by the Nauticrit A!manat ^ hut suhsequcntly another of 
one hundred, for 1830, after Piazzi’s catalogue, partly supplies the 
deficiency ^ 

The French almanac possesses, on the contrary, a v ery full sc t of 
tables* of the distances of the moon from Yeiius, iMais, Jupiter, and 
Saturn, arranged by themselves, which appeals to us.peihaps a better 
mingling these dista^jces from the planets with those fiom the 
fixSs^aM ^ but the same columns of total differences between the given 
du __ _ -ces again stnke us occupying much space that might ho 

better filled.^ • 
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Ttvo ta]>lesof rcfrartion, for correcting obseivod altitudes, two of logs 
for collecting Aise of the sun and stars , a table of second differences, 
others for cf);BiHTrting time into equatorial longitude, and the rererse , 
and for 1 educing sideieal into mean time, and the icverse, and a table of 
solar r/rall.ix for diffoient altitudes, and at difteient Jasons 

*^And hislly, a most copious table of latitudes and longitudes, the 
botti in degree snnd tipie, for most of the places on the earth*s 
surtcH^, (I.issid in sections, according to the continent or country Uk 
whicli th(‘y lie, and with the aiitliority for each, closes this part of the 
work , 

f’lio “ Ex])lana1ion’ is follow ed by a valuable and lucid meteorological 
table foi the }iai from ohst r'vations made at tb( Pans observatory 

The wn//w hiighls of the harotmlcr, iidueid to tlie temperature dl 
mdtiTig i(( for nine a ai , noon, tliiee v m , and nine p m , being gi\ eit 
Jor month, as aie tliose of the centigrade tlicrniomcter foi tin 

same liouis llie table spciifRs tin number of da\s of ram, of AMnd, 
of fog and mist, of fiost, of snoAv, of hail and sleet, of 4hundcr, of 
auiora boiialis, and the mean quantity of ram for evciy month of the 
><ai, Avitli ilic timpoiafuie of tlie (cntigrade tlieimomcter m a Aault, foi 
one day of radi nioiifh 

Tin Ashoiwmmhi s Jahihudi A\as commenced sixty-two years qgo, 
by the late Jbofessoi Bode, and was rondin ttd by him to the time of his 
cltatli Avith tlie most uniemitting attention When Professor Kncke 
silted did Bode, 'in 1830, he renii)d(‘lled the ophemens, augmenting its 
< onti iits Ito suit the idiancid state of astronomical knowdedge, to admit 
of this, Avitliout greatly exceeding the pi escribed limits, lie discontmiud 
the daboiati appendix, Avhidi had no immediate refeience to the AAork 
as an iiinu il almin.ic, hut tousisted of miscellaneous papers on astrono- 
nutal subjects, tin so papers now find tin ir fitting iccoptade in Professor 
Sdiuniadu i s ^/vZ/oz/owMeZ/e Nfuhnchtcn TVeieitlieless, the present 
number foi 18*171 hhe oui oaani and the Frpnch almanacs, contains ttS'O 
leal lied lu.vtlu matical ]>apeis, one on inleipolaltons^ and the other on 
the* ealeulatioii of pttwdual hantes, and a table of the* to-ordinates 

of the sun, \, and /, foi cA^ery second day of the a car 


• Ihr tiiMi IS not •nc<unpaiuo(l la am 
ixplaiintion, \\luili is tht iiion to Ik rt- 
^retlid, n« somo of its stattiiKiits hi cm 
psrticularl) to lU nimd oin , thus in tin 
i olumii ot the rfat/s of mud (jours de ^cut), 
\\t hnd evnif day of ilu year, without pr- 
eephon, and tin total, j;ivt n 8cparati.lv, 
proves that it is so meant, ns we inmiot 
Hupposi that Pans mvtrenjovod a lalm 
dnv for the whoh >tar, weprcsmiie that 
anj, the slij^htest, current of air, is con- | 
aidcrodnsn wind If wi were to take tin | 
venr 1811, as ilmmuhd in this tahh, for 
an av oragt, our friends tlu Parisians liav i 
no w ason to triumph over us, foi it appe irs 
that there was in that citi a/e<7, or a mut, ' 
on etery day of theftrht three months, and 
on M V 1 iitci n ot the ioiirth Tin total 
iiuniher of focjgvdavs for tlu vew Winp 
IhU, oi ram, 164 , ot frost, 45, of snow, 


11 of hail, 10, of thunder, 9, and of 
auiora, 1, vi/ on tlu I2lh Oitohcr 

1 he columns sit the quantitv of ram 
wliuh ftl) in the court, and on the top of 
tlu Obsorvatorj, present the r’ flcrence in 
this (piantitj at difftreiit eUvations, in a 
striking point of vuw, the quantitj m the 
former situation of tlu for the whole 

hcnijr &80 15 iiiilhmetres, (22 83 
luthes,) whiU that m the latti r was onl^ 
487 1, (19 16 inehts,) being a diferencc 
of I 60 inches. 

1 lit «qunhfv of temperature in the vault 
18 also vtrv remarkahU, it nivtr varving 
nion than OO.VC ( 008 P ),and foyekvcii 
months not mor<^ tliaii half that iniiiute 
quantitv , while in tlu ojien air, the mean 
hnip latun for the v ear, at A p v , varied 
from fPFahr in Jamuir), to 7-1® Fahr 
in June 



SCIENTinC ALMANACS 


J20 


The contents of the monthly epheinoi ides hold an nnmedia^^e place m 
point of compieheiibiveness between the ( de,\ Terns and onr 

national almanac The ephemens of the sun lor each month oc ciipios 
two pages, the first containing the equation of time, the right ascension, 
the declination, the sidereal time taken by the suns diamctet in passing 
the meiidian, and the log fi of the double daily ^anation in declination, 
used in determining the time from obser>e^ solai* altitudes , all for ime 
Berlin time, and to the same degiee of accuiaty as in the Naufual 
Almanac The second page contains, sideie.il tunc, the longitude, the 
latitude, the log radius \cetor, and the semidianietei, foi 7fuan tiini' 

Of the moon we have foiii ]iageh monthly, toiitaining hei longitude, 
latitude, right ascension and dtclmation, hoiizontal paiall.ix, and semi- 
dmraftcr, foi noon and midnight, and the ine.ui time ol the moons <nl- 
imnatioii, her right ascension and declination when on tin uppe i and 
lower meritlian, and lastly, tlic times of the rising and setting of tlie sun 
and moon , the lunations, and the tunes of the apogee lud pc i igc e, arc gi\ cm 
at the bottoi^ of the pages Alter the A^hole }cmi s c pin nui ides foi the 
sun and moon aie gone through, those for the plain ts lolh^w^ next Tin 
heliocentric longitude and latitude, the log ladius x etor, the time of using 
rind sc tting, the geoceiitiu right ascension and dccliiiatioii, log of dist nice 
Irom earth, and the time of the ciilmmation, iie giv(*n foi Mcrcuiv .iinl 
Vacuus foi e^ciy second day of the jeai, for ]M irs foi cvciy lointli clay 
Of tlie foul new planets, we have only the geocentiie nglit .iscension and 
declination, log of the distances fiom thf earth and sun, the tirnc'^ of the 
passage ol the me ricli.in and the scmi-are ihovc tin* hcjii/on, loi tin* same 
internals of c\ery fouitJi day,—hut the* light asec iision, ch clniatioii, .iiid 
logs of the distances, fonvciy day during the monthoi five* weeks about 
the time of the ojipositioii, in a separate page Of Iiijnter, Saturn, and 
I'ranus, wm hiid the same data as foi Mercury ainl V’^eaus, but only 
loi every fourth day 

• The tables of eclipses, oQcuUations, Sic of Jii^nter’s s.itollit( s, aie 
very complete, for c\ery second day of the ye n for tin* first, e\ery third 
or fourth day for the second, e\cry seventh for tin third, aiicl every 
fourteenth day foi the fourth satellite These an* followed by, 

The elements for calculating the aiiparent axes of Saturn s ring, fen 
ten ecjuidistant pciiods 

The app.areiit nie.iii places of the principal fixed stars, ace oi ding to 
ProfesscT Bessel, for the ye.ir, with the lormiil«e, arguments, and constants 
for tlicir redaction 

The catalogue of phenomena is followed hy the t.ihlc ol occult itions 
of planets and fixed stars by*^ the moon, with the rc^quisite clc*mcnts foi 
t]|}cir calculation A catalejgue ol* stars neai the moon's p.ith loi tin 
year, with their magnitudes, nght ascensioiii!., hourly motions, and de‘e Una- 
tions, closes the ahnanac 

It should be borne in mind tftat that the Berlin ephe mens is jmrely an 
astronomical one, and is not intended for persons who are not themseUes 
competent: to supply those argnmenis^ &c which must b(. furnished in 
an almanac intended for nautical jiurposf^, it should not, therefore, be 
compared wnth the NaniitalAlmanUc^ or with tins ( onnaissante des Terns, 
but, admitting this limitation of its <pm, we believe it will rank as high 
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.IS either of those woiKs for its accuicuy .md other merits, and it has 
that of having S(‘t dii exainjile, to m huh tlio attention of astronomers 
lieing called in 1880, the gieat nnpiovements in our national ephemens 
which Me have lecoided wort the result 

Next to the Nautical Almanac^ the best astronomical ephemens 
published in this < ouiitiy IS that whith goes by the name of Whiles^ 
Celestial Allas^ uhich, foi upi^aids of thiity yeais, to oui peisonal 
knoMledge, .md for miuh Jongti, we believe, has maintained its high 
chaiaftii foi utility .md atturac^, and still presents itself to us with its 
M( 11-known, famili ii jtitle-pag«, and its flioek name in led letters at the 
luad, whih the .ilttmate upetition of lines of the same hue, lemind us 
of foimei tunes iii t>pogia])hy, and, by powerful .association, link its 
presdit modi rinsed lontdits with the ]>ye-gone days of oui youth, wdion 
we itfeired to its iispected pa^es, when vve diank oui first di.ifight of 
loie in that sdtiicc which is above all pruv, for impaiting tlif‘ best kind 
of knowledge,—that of man’s iiisignificam c On opening the number foi 
1887, wc find that same neat, econoiiucal anangeniciit ot ^ts pages, hy 
which the gu.itest ijuantity ol maltci possible is got into a given space, 
without (ontusioii, that lias cbarai tensed it sinec we can icincmber it 
J\hili*s hphcmnu is the especial favourite of all wnn//amatouis of 
aslioriomv, who may possess a sw/n//eqiiatoiial, a small .ichiomatu 
Dollond,” a poiktt tliioiiometd b^ the “ cldei Arnold,” and a i^mall 
pair of Ctirej’s old globes, in a small attu obsciv.itoiy, whithei they 
lo\e to ictiie, wlidi all tlidi luighbouis aic^oing to bed, with seieinty 

in their heal ts, and U lute iii then hand-And heie we must leave 

them, and aioiisc from tin sweet and bittei fancies,” stined by the 
lememhiaiKC of old filends, now at lest, and of the pursuits of foimer 
days, to gi\e oui rc.ulers an account jof the valuable astionomical 
matter to In found iii Jf Inte s hpht mens 

W(‘ hiire, 111 Ihe two 12mo ])«igi s di voted to c.ach mouth, the d.ay 
of the month and jiyi, .md the saints day^, &c still idigioiisly piesotved 
as “ led letter da>s” The using and setting of the sun and moon, the 
equation ol tinu , the sun's dec lin.iiiou and longitude The moon’s decli¬ 
nation, iiul time of passing the meiiduiii, hei horizont«d paiallax, and 
her longitude and latitude , .md the light ascension of the live principal 
planets, given to the iieaicst second iii most instances, or, if tins be 
not ncccssarv, to the ncaiest minute, foi cm ly rfn/y of the mouth The 
snii's SI midiametci, and the tune of its scmidiamcter passing the 
nieiidiaii, the tunc of hegmmiig of daylight, the mcreasevof the day, 
and Its length , the sun’s houily motion , the log of the radius vectoi, 
the plac e of the moon s node , the geocentric and heliocentric longi- 
tudi s ol the hvc planets , then decKnation, and their times of rising, 
all lor oveiv sixth d.x\ of the month, and, lastly, the lunations All 
these arc taken with care fioui the Nautical Almcfnac^ or calculated 
fioin tJie data iuinished by that wfiik, whtie the results aie not 
diicctly given in it 

* 'I'hcn Mnsniraiiimnnc, nanicinVIntt'«?, not iii an uninterrupted hue, since the pre- 
publislitd ns early ns 1024, ui do not know sent number for 1837, oulv professes to be 
vvluthci'the present'Whitens a descend-, rnc 88tb, which would fix its origin in 
ant frpm this old cmc, or not, that is, * 

whether It uihciits its title, hut if so, it m 
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After the monthly eplicmeiHles find thoRc of the “ new planot<!,’* 
including that of Uianus, nhuli still lanks as ju\eiule, m the opinion 
of the antiquated Mi White, and as not having yet attained, hy the 
sedatcliess and deeoram of his conduct, the privilege of taking his 
place with the dit jna)Oies 

The right ascension, declination, and time of eulniination of these 
five planets is given, foi eieiy sixth dpy foi •l^ianus, and foi o\cry 
^fourth for the otheis, and for evciy day diuiiig tlie luontli in which 
their opposition takes ])laee , on the d.iy of winch phenomenon the d.ita 
are interpolated foi midnight also To (heso data the logaiithm of the 
distance fioin the caith is added foi ociy eighth da> 

Then follows a tide table toi ‘London new lirulgo’' hu oiery day 
rti tlie^ear, with data foi hndirig that lU several of the moie iinpoitant 
poits, onthecoist 

TheVlipsesof .7upitei4 satellites, winch aie visible at flreenwich^ 
arc gnon from the Nautual Almanai to the inarest second for mean 
time (wdiuh need hardl} nuntion is that used tlnoughout the ephe- 
mens, after the laudable example set hy the Naulual Almanac smt e 1833) 
In the “ Speculum Plia‘iiomeuoniiii,'' (we love these lunned titles in 
baihaious Jjatm, in alniin.us, wlnrethe^ oi^ly oinainent useful tiuth, 
and do not cloak knavj i y and folly,) all tlie ])lienonioiia” of tin Nani it al 
Almanat are found, witli tlie addition of the a]»pareTit axes of Kituins 
ring, &c the mean time ol the occuntiici being given, lustcMd of the 
less diieet data of the oiig^iial , 

This IS followed hv a tahh of tin ^suiiN light iscinsioii, in sidercMl 
time,at mein noon, loi fJrimwich,foi ewery d.iy in tin ycai A table of 
the oceultations of fixed stars hy tlie moon, iind that of th< illuminated 
poition of the cll^ks of Venus and Mais, fioiu tin* Naulual Almanat, and 
lastly, ‘ Bishop* liiiukle^’s catalogue of 40 stats 

The appendix contains tallies loi coiieitiiig altiludis for dip of the 
, hofl/oii, of seim-diuiiul aits foi cMry degn < hititude to and 
of declination to 3G°, foi redining the suns declination to any given 
meridian, and to any time unch*r th it ineiidiaii , for correcting the time 
of the moons passage of the meridian, a table of tlu houi-angle, and 
altitude of the sun when due east or west, foi every degiec ol hititude to 
70, and for every di'gice of declination fiom 3^ to 2‘L 28', .1 table of 
amplitudes c<ju illy < omprilieusive, om foi c oniputiiig < quatious to equal 
altitudes , a table of the length of a second of longitude aiiel Jatitude, foi 
ever} degi^e* of the latter to a tahh foi eorioctiiig hfiioinctncal 

observations foi altitudes of places, anel lastly the radii of the visible 
horizon for dificient altitueles above the hvcl ed the sea 
• -o* Besides the inattcis we hate above enumirited, tlic‘re aie many 
foi mu he and observations on the use, &.c ejf the vanous .utu les of the 
ephemens, introcluccd wherevei the smallest vacant spaee aflurded an 
opportunity, bcaiing testirnony*to the able and zealous inaiiuer in which 
the editor. Dr Olinthus Gre'gejrv'^, devotes his talemts to this useful and 
honouralile task''" 

• Thib ephemens consibtb of 70 p^t'B We think it kc advinahlc to adopt, 
of neat,ircloisel}-piintcei tabular matter, in thw puhhe itioii, the plan ot uboliabing 
and IS sold for on< shiHing and supciict ,1 the ubc of signs, and of giving the degrees 
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It Mould he foreign to tlic oh)ect of tins paper, and to the character 
of our magazine, as ■well as far ht^oud our limits, to notice the host of 
almanacs, in the most popular sense of the term, that is, of annual pub¬ 
lications containing the most gcncially useful data respecting the m6tions, 
relative distances, and otliei pJienomena of llie heavenly bodies, combined 
Mitb the articles of the calendar, and with a vanety of heterogeneous 
matter, gcnei«dl>, with’rcspcrt to tJie former jiart, none of these works 
sufficK II tlv explain to fluir readers the simple fact, that no almanac cant 
Ik‘ absolutely tiue foi more than one spot, and that the same eannot 
equally senofoi the Laud’s End, John o’Groat’s House, and the Mestein- 
niost point (A In land A jiopular almanac should, therefoie, not only 
contain those aiticks MInch may he useful to tlie majority, but shcadd 
fminsh distinct rules, illustrated hy examples of the modes in Inch 
its data may he adapted to an} othci place uithiii the probable ciKuife 
V>t its Sale, and should liiinisli the tables necessary foi mating these 
coircctions Thus tlu times of tlie using and sitting of the sun and 
moon, calcul.ited foi tlu l*ititude of GictnwicJi, will cJcvxrly niot suit that 
of Yoik, nor will th(‘time of the moon*s passage of the mcnditiii be 
the same for (Leeiiwuli and Biistol, faets ol winch thrce-fouiths of tlie 
hii}<rsof drnanacs ne igiioiaiit 

"I’lie ihi(i\h Aiimnim ought, liowe^ci, to he cited, lor its liuddile 
and (llectual atteiiqits to .iccomphsh much ol this, as well as foi the 
quaiititv, Aaiiet}, and iitilit} of the popuhiil} scientific, as wedl as mis¬ 
cellaneous inform itioii it e ontains , the addition of meteorological mean 
data foi each month, 1h< table o^ the* dui itioii of moon-light throughout 
the ^car, the .iu\iliaiy table* for finding the time-* of tlie sun's using and 
s( tlmg, the floi.d caleiidai, «ukI the nistriutiems for what ought to be doiu* 
in the gaideii, the Helm \\ and jMohaiiimedaii calcnelais, cUiel man\ othe*r 
e'qually cuiious and viluihh* matters, may he iiistaneod, as ]ie( uliarl} 
proper lor such a populai publication, and ccrtainl> as placing it at the head 
of them all * • • 

When the Fieiuli Hiniun d( s Longifudt s wras est ddished, one of tlie 
articles of the nidonnautf diuctcd the puhlieatioii ol \\i Atmunin^ for 
jiopular use, under the imiiicdi ite* superiiitondcnee of the scientific men 
constituting the ho.iid , tins Annum)i being a sort of feudali<‘nt for theur 
t« nuic s, volniitaiili uiideitaken, ind exr sine e most scrupulousl} paid 
'^Ihc fust of these Annuairis was puldislied m IJtlfl • 

Tli(‘ii contents, hesieh's tlu usual .information of cvoi kiifel con- 
tameel m «i popuLir astronomical ftlmanac, consist of exrf?nsne and 
iisedul tables, on the ^ inous weights, measiii'es, and coins, ancient and 
modem, ol dilfereuit states, with the reduction of those whieli are ohso- 
1( ti in France into the new vteitnal syst<*m, coiiipaiisoiis between 4li€^ 
I'higiish measures, and those of other countries, with the h’rench, statis¬ 
tic il detads as to niortalit} throughout all the departments of the king- 


1 ontiuuoimlv up to 360, as is clout in tlu 
Anutu ai Almatmi , aiul this is liter dh the 
onU improxomeiitOl wlii« h the workstoms 
to urt to l»c I ip ibh But w 0 < aitwot n - 
liain from cvprthHin^ our surprise au<l 
ropit, that l>r Grfji:or\ stiouhl allow 
•null II uoiioe as that whidi appears at 


‘ the bottom of p 43, lu nn ^^o^k bearing 
bis inmi II tlu ‘ compnii}’. wish to 
make the most r« spi*!table ot their pnb- 
1 licslioiis a Mhuh tor i jmff ol their most 
ilisgratful oms, Dr Gicgor> shoultl ncit 
s.iiution tht proettrliiig Who'iiia} his 
nsiroloffical fitends be* 
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dom^ heights of mountains» specific granties of bodies^ ddatations of 
yanous bodies by heat, See &c 

But that which pecuharly characterises this admirable publication 
IS the appearance, each year, of one or more scientific notices voluntarily 
contributed by M. Arago, one of the members of the board. their nature 
and purport may be ^est appreciated, by an enumeration of the subjects 
treated m them from 1829 to 1836 inclusive • 

On the steam engine^ in the Annuaire for 1829. 

Ofi the bursting of the boilers qj steam engines 
On the relative aniuiuity of the different mouniain^chatns of Europe^ 
in that for 1830 

On the polarization of hgkt^ and on interferences, 

• On light-houses^ m that for 1831. 

fill comets Tins cclebidted paper has been translated, and pub¬ 
lished sepcirately, by Lieutenant-Colonel Gould, it is by far the mosU 
comprehensive and valuable popular treatise on the subject that has 
evei been -vyrittcii 

On the influence of the moon on our atmosphere^ as affecting the 
weather^ and on her influence on organic creation 

On the congelation of lunmng watei^ an<\ the accumulation of ice 
in streams^ m the Annuaire for 1833 
On the heat of the globe 
On multiple slais 

On the voltaic pile^ in that for 1834 
On Artesian wells^ m 183«5 

Queslions for solution relating to Meteorology^ <!5c in the number for 
1836 A translation of tins memoir is now being given in our pages, as 
our readers .ire aware • 

These vaiious subjects are treated by M Arago m a manner that 
places liim as high among jiopular instructors, as ho stands among 
scKftitihc philosophers, the .superiority of the fiiench, in the art of 
teaching, must be admitted by all candid persons there are few sciences 
or"arts on which such complete, useful, and intelligible elementary works 
are written, as in Froiich The principal leasons for this superiority we 
take to be, that tlic first savants of that country aio sincerely anxious 
to disseminate knowdedge among their countrymen, that they are not 
too proud, nor too idl<^ to address themselves to the task, with every zeal 
for its successful accomplishment, nor too mercenary to devote the 
requisite time, without wish or expectation of adequate remuneration, 
and lastly, secure of their well-eamedi reputation for profound knowledge, 
they are not vain enough to be always displaying it, even when instruct- 
j^gj^he young They have studftd the philosophy of education most 
successfully, to judge by the results, for, though M Arago ranks high 
among them, he has many equals, if not superiors, m that most valuable 
of all arts,—the art of mstructulfe* 

In simport of our opinion, wc i^ould | Cuvitr, Theory of the Earth 
cite the following elementary works, at La Vallde, Dewriptiv/j GLometiy. 
random, on \ anous sciences — Dupm, on Geoini try allied to the Arts. 

Franccuur on Pure Mathematics Bourcharlat on the Differential Cal- 

Biot, Treatise on Physics | cuius, Ac*dec. 

La Place, System of the World j 

VoL II • 2F 12 
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Sucli being the model, it may well excite surpnsc, that it was not 
imitated m Englaiul till the i>ioseiit time , and wliat is singula,^, we now 
owe the attempt to a French hookselJer (M Bailliere) settled in London 
Not a year has passed since the commencement of this centuiy, without 
the appearance ot one or more new almanacs, but all have been pro¬ 
fessedly framed with a view to utthty'^ to some one,class of the public 
we have Merchants' alman.ics,Housekeepers' almanacs, University alma¬ 
nacs, SiC hut as yet, no English publisher seems to have recognised th^ 
existence of a body of scientific men, who, pursuing knowledge foi her 
own sake independenljy of worldly profit, may yet have required a poit- 
ahlc almanac, with a epantum of miscellaneous matter, more imme- 
dmtoly (onm'cted with their studies , not consisting of tables of intciost, 
traiistci d<i>& at the liank, holidays at the public offices, bankers of London, 
lists of the houses of lords and commons, and of mail coaches, and so on,, 
*hut piecisely of such tables as constitute thei-hulk of those in'the Annn- 
mte^ a work, by the hyi, intended foi, and used by, all cLisses m France 

-Adopting the idea from the Ficmcli woik, a Jlritish Aneiuar should 
have been a prnaphran*, and not a trandatum , the tables should have 
bt cii as mucli flamed for the moral and physical latitude and longitude of 
Loudon, ns the astionomical almanac is calculated for the mean time and 
meridian of our natioinl ohservatory^ This, how’Cid, we regret to say, 
Las not been the \iew of the matter taken by the editor of the British 
Annual, he has contented himself withthe tables from the 
Annual only coiivciting the measures ai^jl weights to the English 
standards, causing a most amusing incongiuity between the professed, 
or ostensible, and the real pervading s]nrit of the work Thus, among 
innumerable instances of ^tlns, wc may cite the “ heights of some build¬ 
ings,’ ]) 42, in which there au those of four I’.uisian edifices, and only 
thiit ot St Paul's in London AV"e haie the height of the column m the 
Place Yenddme, hut mi that of our Monument, we have the altitude of 
the platform ot the T4}al ohsenatory at hut neither the height, 

ahuve the mean le^cl of the Thames of the hill in Greenwich Park, nor 
of the rain-gauge' at ^^ome,lsot House , the height of the tower of Notre 
Dame may intciest an Enghshinan, hut he would like to ha\e been able 
to hd\e coinpaie'd it with that ot AV'estmiiistcr Abbey, which he iannot 
from the Bniish Annual ^ and l.istly, w e hive given us* the height of 
theiimst of a French 12()-gun ship, instead of that erf fhe Ilcfrent, Victory, 
or Prince In the table of the heights of some iiihahited phices, we 
have, naturally enough in a French Anmiaire, those of foul villages m 
the French Alps, the Pans observatory (first storv), Ac hut not one of 
the villages among our mouiitainons regions, Such as they are, which 
ought to have been found m a British woik of reference • 

The haste and inattention with w^hich the whole work has been got 
up, manifests itself in every page, m most amusing ambiguities and blun- 
deis AVe ha've CM retained instead*of Antwerp, instead of 

Mechlin, Ma^cnce instead of Mentis, and innumerable other mistakes in 
orthography bt^ray the Fteiu h original, through the unfortunate incapacity 
for spelling foreign names rightly, whiqli distinguishes our neighbours 

r 

V 

* Tlua vord, m England, always unp^es, the art of getting and saving money. 
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In the tables for the reduction of heights obtained by barometrical 
observa^ons, >\ e find the thermometer used, instead ol b\diien- 

lieits, winch renders these tables (ompari^tively useless to an English¬ 
man In the table of the latitudes and longitudes of the piincipal 
obsor\ atones, which has been taken from tliat in the Nautual Almanat 
for 1837? or from the Annuatre of Brussels, by M (iuetclet, the names 
of the astronomers at some of tlie most important haye been retained, and 
inserted between hiackets, butj as the Initial of their titles ot M , Dr, 
Prof, &c IS frequently omitted in the copy, though alw«iys giTcn in the 
original, the reader is exposed to tin* hahjlity of confounding llio name ol 
a locality for that of anobseivoi, and would naturally suppose the word 
(Tiorgenhausen), as it is wioiigly spflf^, was tlie a]»pellaiion of the astio- 
nomoi at Mumcli, instead of its being that of the siihuih wluie the 
observatory IS situated, and if, m this instance, ho detcctid his oioi, 
and determined to avoid a»repetition of it, he would initi that (Cactiji- 
tore), (Flaugcigues), wcie localities at Palermo, Vivicis, and 
not, as tliiy leally are, the names of cclchraUd astronomci s, moreover, 
the longitudes ought eithei to have been given, both in degrees .ind in 
time, or if in only one of the two, the formci should certainly, under 
tliese ciicumst.inces, have been prefened 

But wc oliservc .i more serious (rroi m the table of tlie sniface and 
population of the globe, ji 151, this is, as usual, liteially iranslatid fiom 
Quctelet s w ork, and viiUc6 crt? /is rendered squat ( nnics^ which always 
means our sfafuie miles, while those used by Balhi in the original table 
art geographical miles The numbers m the Ihthsh Anmtaf are hence 
all too small, and to complete the matter, tin suinmaiy at the end of 
the table is oven grossly at vaiiance with the preceding details 

In the .ilnninae part, Jhe pl.in of the Annvaire has been inju¬ 
diciously dcpaited from In tlmt work, the successive columns for each 
month toiitaiii the suiis rising, sc tting, and its declination, the < quation ot 
tfmc, the moon's age, her jjassage of the nieridnmi, her rising, her setting, 
and those of the six piincipal planets, w^ith the time of tlieir culmination 
all this IS the kind of astronomical information whuh is expected m a 
popular almanac , and the substitution of the sun's scmidiaiiu tc r for its 
rising and setting is an\ thing hut an useful alteration, wliat<*ver the 
inM'rtion of*two columns of the time of high water tit London may bo 
A b<‘tter arrange me ait would, however, havt allowed of both being com¬ 
bine t^, and such an adehtion is no more than might he reasonably expected 
by the piblu, considering the enormous difference in price between the 
French and English works, the latter being four tunes as much as the 
former; the French Annuatre^ consisting on an average of 268 pages, 
^^ng sold for one franc (in Eiiglaiid for one shilling), wlulc tlic British 
Annual^ of 375 widely and wastefully printed pages, is priced three shil¬ 
lings and sixptHtce 

The account of the universities, and of the emoluments of the pro¬ 
fessors, given in the new annual, would be both interesting and valuable, if 
it we/e more complete, but, for a very inaderfbatc reason, no account is 

• The Tvord nhotilrl he BogcuhacSen, as Butlf , Gu'ttlngr n, a la Fran^oisSf Is not 
It LS IV tlic Nautxcal Almanajc TuIudkch count<ftan«a by Kmiigshcrg, which Is the 
jH also wronglj spelt Tubinguen, afttr nght mode of wnting the German dqih- 
Fre^ch manner, ^Buda is disgiuscd tliong 

/ • * 2 F 2 
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given of the English universities of Oxford and Cambridge, nor of Uni¬ 
versity and King's Colleges, London, wliile particulars are entered into of 
all the Scottish The statements regarding the continental institutions for 
education are equally partial and limited, we have no allusion mac*e to 
Jena, nor Gottingen, nor to any Italian nor Spanish uni\ersity, ■while the 
comparatively unimportant ones of Gnefswald and^ Breslau are men¬ 
tioned, we sujipose, because they are included in the w'ork on the state of 
education iii Prussia which has been copied from Nevertheless, we ^ 
look oil this as the most instructive part of tlie additions to the plan of 
the Afinuairi^ and we will cite two facts from the statements, presuming 
on tlioir general accuracy 

In the Scottish uiiii ersities, supposing that the incomes of the pio- 
ft'ssors may be assumed as indicating the degree of estimation in which 
the diiforent briinches of study arc held, it seems, from the tables before ^ 
us, that tliesi* will rank as follows —Latin (humanit} ’), Greekmatena 
medica, practice of physic, anatomy and surgciy, and the other depart- 
inmits connected with the medical profession, then the vanou^studies of 
law, while 111 itheinatus, physics, natural and moral philosophy, logic, 
and history, hold very subordinate places 

As A pendant to this statement, we will extract an account of the 
prohcieiicy expected in the candidates for admission to the Etole Polyleth- 
nufiie in Eiaiicc They aie previously exammed in aiithmetic, loga- 
iithms, ehnieiits of geometrv, conic sections and geometrical analysis, 
.ilgt'bia, as lai as equations of the second degree, tlie solution of indetcr- 
miin.ti problems, and the resolution of equations by appioximation, the use 
of logarithms, sines, Set in plam and spheiical trigonometry, and the 
elements of meclianics, as fai as the composition and resolution of forces, 
and their C(|uilibrium in siiiqile machine^ the candidates arc also 
expected to translate a portion of a Latin classic, to write a theme in their 
native language on a givim subject, and to copy a drawing, partly sliaded, 
in chalk* Thus a deg^^'C of knowledge is expected from French boys of 
sixteen, their education in this establishment, which is not 

possessed by mne out of ten English ones of twenty, on Jinishing theirs, in 
private and ordinary schools, and not by two out of five, on quitting 
Cambndge or Oxford 

In following out the plan of the Annuaire^ Dr B D Thomson has 
presented us with fi>e ongiiial papcis, the first, on^the recent progress 
in optical science, by the Bev B Powell, of Oxford, expenments and 
observations on visible vibration and nodal divisions, by Mr C, Tomlinson, 
of Salibbuiy, on the recent progress of astronomy, by Mr Woolhouse, 
of the Nautical Almanac establishment, the commencement of a history 
of the magnet, by Mr Davies, of the iWoolwicb Academy, andai};^-^ 
course on the recent progress of vegetable chemistry, by the editor. We 
have not room to enter into any consideration of these papers, except to 
notice the singular disproportion in the spucc allotted to them In an 
almanac^ w e have the progress of astronomy dismissed in ten pages, while 
ninety are occupied by a disquisition on the early history of the loadstone* 

* It IS stated 111 the ^naua/, that the numlier i^lucU uudervient these exanunations, 
and >verc admitted as pupils, m 1865, was 132/’ , 
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Matorials op wHwJn Rocks akb coAn»osrD 

• 

ALTHOUon it IS not nocossary for a geologist to l)o profoundly muscmI m 
chemistry and mineralogy, yet a certain general aequaiiitance i\itli (hose 
sciences is indispcnsahle to tlie successful piosocutioii of his oun It 
will therefore be our endeavour, in the present number, to coininuine.ite 
•to the geological student something of this necessaiy chemical tiiid mine- 
ralo^cal knowledge 

Th^ chemist divide^ all material substances into two classes,— 
simple and compound Simple, or elementary suhstaiu es, are tlmsc out 
of whuh nothing different from themsehes can he obtained, tluy i ontaiu 
but one liSiid of ponderable mattoi Compound bodies, .ire those* winch 
contain two or more elements We aie at picsciit Aicc^uainted with hut 
fifty-three bodies to which the title of elementary can be accorded, and out 
of their combinations arises all that v.inety of know'ii substance existing in 
tlic earth The list of simple bodies is liable to continual fluctuations, 
occasioned b} the advance of chemical science Many simph bodies 

have been discoveied within the last thiit^ find moie may he* 

expected to he discovered On tin otln rhaiid, many supposed tlcmentaiy 
suhst.iuccs have, duiiiig tin* same peiiod, lM*c*n proved to he com¬ 
pounds, and, even now, the chemist (mteilaius suspie ions ot the eom- 
pound nature of some boelies, which ha>c hitherto re-sistcd all the 
resources of elicmical analysis to decompose the in Tlie*sf* fifty-three 
bodies are called the simple ponderables,—simple ,])ecanse we' aic at pic- 
s%nt unable to reduce tliini to inoic simple* foriqs , pondeiahle, he e ause^, 
even in their most atteiiuafod stale, tlicy possess seilsible weight Hy¬ 
drogen, winch is perfectly invisible*, .ind the lightest substance* known, 
may be confined in piopcr vessels, and the weight of even a cubic inch 
of it may be detected by delicate balances If light, heat, .iiid electricity, 
be really ma4( rial substances, and not rather the eflfee ts of certain motions, 
or aflectioiis, cominoji to matter, they aie wholly destitute ot weight, or, 
.at leest, if they possess any, we arc unable to dis*.ovcr it, by the most 
nieely-eoivstructed h.il.inocs And yet they appear t^ be acted on by some* 
of the same powers, under some of the same laws, to which m.itter is 
fl^bject, and the phenomena to which they give rise iii.ay be explained on 
supposition of their being •cxtiernely subtle forms of imttci On 
this supposition, they have received the name of the tmponditahhv 

Matter pre'scnts itself to our observation under three forms,—the 
sohd^ thc^ttid, and the gajscvm^y or aeriform Solids, are bodies whotjc 
particles are prevented, by what is called the aliraclton of cohesion^ from 
moving freely among *themselvcs bluid*^, are bodies whose component 
particles are free to move upon one .mother, with very slight fnetion. 
Aeiiform bodies, are lighter than solids apd fluid**, and their ptirticles 
appes^ to be wholly destitute of cohesion Such hodic s are called elastic 
because t^ey yield readily fo pressure, and expand w hen the pres- 



438 


A POPULAR COURSE 01’ GUOLOGY 


sure Is removed, Non-elastic fluids do not jield perceptibly to ordinary 
pressure, nor do they dilate perceptibly on its removal 

Solids maybe convex ted into fluids, and fluids into gaseous bodies, by 
the agency of heat,—as when ice or lead is melted, or mercury conveited 
into v.i|»our, or watei into stifim, and different &ub^ance& require dif- 
feient t{'mpoi.itures foi^ the production of these changes Aeriform 
bodies whuh (an lie (ondenstvl by cold and piessurc into fluids, are 
call(>d rapoiu y, otJiers are pcimanently ebifetic, and by no ihgiec of cold 
01 pressuic can tliey be converted into a less alhuiuatcd foim To these' 
only, is the toim gases pioperly applied Oxygen, and hydrogen, of 
whieh WT sliall speak piesently, aie gases Clilorino, at oidniaiy tem¬ 
peratures, IS a vapoui, which maybe compressed into a fluid , and water, 
winch at oidinaiy temperatures is a fluid, is conceited, by the addition 
of heat, into a vapoui ^ 

The fifty-tinte elemontaiy bodies, at present known, may be con¬ 
veniently classed uiidei the following heads 

Fiuc gascA^ or vapoufs —Ox)gen, hydrogen, iiitrogcif, chlorine, 
and fluorine 

S(V(fi non-vielaUn solith and ^fluids — Suliihm, phosplioius, sele¬ 
nium, iodine, bioinine, boioii, and tailioii 

77/m mctaUic hasc^i>) Ikv alkalies —Potassium, sodium, and lithium 

Four met a tin hasu of the all aline eaillis —Ikuiuiu, stiontiuni, 
Cdhium, and magnesium 

Five melalIn bases of ike ca////vAlhmmum, silicum, yttnum, 
glucinnm, and ziiconium 

Tweniy-mne mitah^ whose combinations with oxygen pioduce 
neitliei alkalu'S nor earths — 

1 Alangaiiesc, 11 IJianium, 21 IMenmy, 

2 lion, . 12. Colunihmm, 22 Silver, 

3 Zme, , 13 Nickel, 23 Oold, 

4 Tin, 14 Cohalt, 24 Platinum, 

5 Cadmium, ]5 Cenum, 2.‘5 Palladium, 

6 Arsenic, 1(5 Titanium, 28 Ithudumi, 

7 Molybdenum, 17 Ihsmuth, 27 Osmium, 

8 Chromium, 18 Copper, 28 Indium, 

9 Tungstenuin, P) Tellurium, 29 Ytuiadium 

10 Antimony, 20 Lead, 

Of these metals, the first five decompose water at a red iFeat The 
next fifteen do not decompose water at any temperature, and their oxides 
are not ieduced to the metallic state by the sole action of heat The 
oxides of the rest are decomposed by a fed heat ^ •. 

A glance at the above list of elementary bodies is sufficient to satisfy 
us that the largci propoition of them arc^f a metallic nature IMetals 
are distinguished by the following characters —^they aie conductors of 
clectiicity, and oS caloric, or heat 'When their combinations with oxy- 
gtn, cliloriuc, sulpliur, oi othci similar si^>stanees, are decomposed by the 
action of the galv«imc battery, the metals alw.iys .ippear at the negahie 
pole, and hence are said to be positive^ electrics They are opaque, not 
permittmer the passage of light, even when reduced to thm leaves ^hey 
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arc, for the mo«.t part,.good reflectors of light, and have the well-known 
pcoiilicir kistie, called the imtallic 

All the elementary bodies* entci into the composilum of that groat 
iciiicty of luineials and loeks of which the ciustof the eolith is composed, 
some of them oe<filing m the greatest abundance, otheis being exceed¬ 
ingly raie Those iihuli are most alnincbdit, arc usually found in combi¬ 
nation, seldom in an elementary form Oxjgcn, the most abundant of all, 
lAoes not occur in mituie except in combmation, and palladium, one of 
the most lare, is onl} mot n itli lu the nu tallic state Fen of tlie elementary 
bodies are e\or found uiicoiiibiiicd Tlie follonuig aie all that aic e\er 
so found, and then only in small Cj[uaiititics —Caiboii oceuis puie, only 
in the diamond Natne, or pine sulplini, is c xhaled fiom xdcaiioc s 
ffold,,silver, palladium, platinum, iucicur>, copjici, non, antimony, bis- 
<inuth, and arse me, aie the only metals that have beem found in the 
metallic ?tate Notnithsfaiuling the tendency to combination whiek 
subsists among the (lomont.iiy bodies, the substances pioduecd by then 
combinatiojj^s are iieitliei so complex, nor so nnin(*ious, as might be sup¬ 
posed Fen muieials conluu more than fi\e oi six elementary coii- 
stitumits, and many contain only t^o or thrc'e It, indeed, the alhinty, 
oi disposition to combine ncre equally gieat^bet\\e*cn tvciy two of the' 
Simple bodies, there night, of coni so, be .is many minerals as there are 
possilile combinatiems between fifty-tinee difleremt substane^e's , and if 
they combined in all proportions, the nurnbe^i of mineials would be 
endless , but the alhnihes yin degre e, so that those substane»o^ be I ween 
wine li the stremgost aflinities subsist combine', anel thus pre vent combi- 
natiems between those possessing more feeble afliiuties, anil some of the 
idemontaiy bodies lia^e no athnity foi oaeli otlici, and ran not, by any 
means, be made to combine • Thus, the athnity of the niftallu base's of 
the alkalies for oxygen is so gu it, that it is with the utmost difficulty 
they ran be scpaiated fiom it, oi, when separated, prcseivod long m tliiifc 
state Gold and platinum, mi the otbei hand, lIKvo so weak iiii afhmty 
for oxygen, that the ores of those metals iU've*j oerur as oxides 

Theie is, morcovei, anotliei iiup(»rtaiit law of clieinual corn hi nation, 
which exciciscs a poweiful mtluence in limiting the iiumbci of compound 
bodies,—mutely, that m all bodies winch .are not mere merhanif.il 
mixtures, but chemical combinations, the jiigrf'du'iits of winch they are 
composed alwaj-s wnfte in definite .md imaniblc proportions 

Thus, liydroge n, which is the lightest of all bodies, combines with 
eight times its weight of oxygrn to form watei , and tins is tlie lowest 
proportion m which oxyge'n eiiteis into combination Taking, then, 
hydrogen as unity, tlie combining proportion of oxygen will be 0, anei 
TlffPcombinmgproportion of water will be 3 -f 1, or 1) The combining 
proportion of bodies is sometimes called th(*ir atomic weight^ or their 
representative number^ or cqiiij^alcnt Again, oxygen and calcium com¬ 
bine in no other proportion than, oxygen 8 partsf Hh cah lum 20 parts = 28 
oxide calcium, or,lime When a body combines with another in 
more than one proportion, the piopoition in each sucoessi\e compound 

% 

J* With one exception, for lodme has not yet liecii found m any mmeraL 
f Parts always mean parts by iv^ight 
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is an eren multiple of the lowest combining proportion Thus sulphur 
combines with oxygen in two proportions — 

1 Sulphur 16 parts + oxygen 8 parts = 24 sulphurous acid 

2 Sulphur 16 parts + oxygen 16 parts = 32 sulphuric acid 

Nitrogen and hydrogen a^ord another exemplifir^ation of this law 
of chemical combination Tliey form fire different Compounds •— 


1 

Nitrogen 14 parts-f oxygen 8 parts 

= 22 nitrous oxide 

2 

- 14 — 

- 16 

rr 30 nitric oxide 

3 

- 14 — 

- 24 

= 38 hypomtrous acid 

4 

14 ‘ — 

- 32 

~ 46 nitrous acid 

5 

-14 — 

- 40 

= 55 nitric acid 


Binary compounds are substances composed of two elementary |>odie^ 
united m definite proportions, which are well known and invanablei 
The binary compounds of most frequent occurrence iii the nnrferal king¬ 
dom are, alkalies, earths, metallic oxides, alloys or combinatioim of 
metals in their metallic state, acids, sulphurets oi combinations of bodies 
with sulphur, and carburets or compounds of bodies uith carbon, and 
when these binary compounds unite^ th( y unite, like the simple bodies, 
in definite proportions Lime is a binary compound, consisting ot 
calcium 20 paits -f- oxygen parts r= 28 lime, or oxide of calcium 
Carbonic arid is likewise a binary compound, consisting of carbon f) 4- 
oxygen 18 (two proportions) = 22 carbonic acid, and these numbers 28 
and 22 arc the proportions m which these tw/i binary compounds, lime 
and carbonic acid, unite to form carbonate of lime , in every 50 grains 
of which there are 28 of lime and 22 of carbonic acid Nowr, though 
c.irbonato of lime is a compound of two binary compounds, it contains 
but three elementary substances, calcium,* oxygen, and caibon It is, 
thcrefoie, called a ternary compound This is a lery extensive and 
importint class of bodies, comprebending most of tliose sulistances 
termed salts It is iiec< ssary in this place ,to say something i especting 
the modern system of chtinical nomenclature , and Dr Turner's expla¬ 
nation of it IS so clear and elegant, .ind at the same time so concise, that 
it would be unpoxdonablc either to attempt an abridgment of it, or to 
offer any sketch of oui own “ Cliemistry,” he says, “ is indebted for 
its nomenclature to the labours of four celebrated t hemisis, Lavoisier, 
Bcrthollet, Guyton-Morveau, and Fourcroy The prnciples which guided 
them m its construction are exceedingly simple and ingenious' Tlic 
knoxvn elementary substances, and the more familiar compound ones, 
were allowed to retain the appellations which general custom had 
assigned them The newly-discovered elements were named after some 

striking property Thus, as it was stipposed that acidity was 
ow^ng to the presence of the 'xntal air' discovered by Pnestley and 
Schecle, they’^ gave it the name of or^gew, derived from the Greek words 
signifynng generator of acid, and they caltcd ‘ infiammable air' hydrogen^ 
from the circumstance of its entering into the composition of watey 

“Compouivls of which oxygen fonns a part, wore called aetds^ or 
oxides, accordingly as they do or do iiot» possess acidity An oxide of 
iron, or copper, signifies a csrabination of those metals with oxygen«which 
has no aad properties. The name of ran acid was derived from tbe^ sub- 
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stance acidified by the oxygen, to 'which was added the termination ic 
Thus, sulphurBC and carhonrr acids, signify acid compounds of sulphur and 
carbon with oxygen gas If sulphur, or any other body, should form 
two acids, that which contains the least quantity of oxygen is made to 
terminate m as sulphuroi/A • acid. The teimination in tuet was 
intended to denote eombinations of the simple non-motallic subsUiices, 
either with one another, with a metal, or with a metallic oxide »Sul- 
phwre^ and carburet of iron, for example, signify compounds of sulphiii 
and carbon with iron The different oxides or suljihurf ts of the same 
substance, were distinguished from one aiiothci J)y some epithet whnli 
was commonly denved liom the colour of the comjiound, such as tin* 
black and rod oxides of iron, the black and red sulphur(*ts of meicury 
Though this practice- is still continued occasionally, it is now moic 
customary to distinguish degrees of oxidation hy ihiivativos tiom the 
Greek Protoxide signifief the first degree of oxidation, //cw/oxuh* tW^ 
second, /n/oxide the tlurd, and pt;oxide the highest The sulpliuieis, 
carburets, of the same substaiucs aic designated lu a similar way 
Thecombuiatioiis of acids with alkalies, earths, or metallic oxuUs, were 
termed mils, the names of which «rerc so contrived as to indicate the 
substances contained in them If the acidified substance contains a 
maximum of oxygen, the name of the salt terminates in aft ^ it a 
minimum, the termination ife is employed Thus sulplir//e, ])liospln//e, 
and arsema/c of potash, are salts of sulphui/f, phosplioi/r:, and aisenir 
acidfe , 'while the ttrms sulplu/c, phos])lu/c, and arsein/e of potash, denote 
combinations of that alkali with the su1phuio//v, jdiosphorows, and arse- 
motts acids The advantages of a nomenclature wlucJi disposes the 
different jiarts of a science m so systematic an order, and gnes such 
powerful assistance to the memorv, is incalculable 7lie piinciple has 
been acknowledged in all countries where chemical science is cultivated , 
and its minutest details have been adopted m llritaiii It must bo 
admitted, indeed, that m some respects the n?bneiiflature is defeitive 
The erroneous idea of ox}gen being the general acidifying prinoijilo, has 
exercised an injurious influence over tlic whole stiucture It w'ould 
have been convenient also to have had a diff<rent name for hydrogen 
But it 19 noy too late to attempt a change, for the confusion attending 
such an innovation would more than counterbalaiicf its advantages 
Tlio original nometRiIaturc, therefore, has bei n pre servi d, and such 
additions have been made to it as the progicss of the science rendered 
necessary The most essential improvement has been suggested by the 
discovery of the laws of chemical combination The different salts 
formed of the same constituents were formerly divided into neutral^ 
•SBJIbr, and jw6-salts They wefr called neutral, if the acid aii<l alkali 
are m proportion for ncutializing one another, super-salts, if the acid 
prevails, and sub-salts, if tlje alkali is m excess Tlic name is now 
regulated by tbe atomic constitution of the salt If it be a compound of 
one eqiuvalent of tbe ^id to one equivalent of the alkali, the gcnenc 
name of the salt is employed without any other addition, hut if two or 
more equivalents of the acid' be attached to one of the base, or two or 
more equivalents of tlie base to one of th<^ ucid, a numeral is prefixed 
so as to indicate its composition • The two salts of sulphuric acid and 
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potash are called sulphate and ht sulphate, the first containing one 
equivalent of the at id to one equivalent of the alkali, and the second 
Halt two of the fonnoi to one of tlie latter The three salts of oxalic 
acid and potash arc termed the oxalate, /^iM-oxalate, and t/i/nc/ro-oxalate 
of potash, lieeause one cquiialcnt of the alkali is unj^ed with one equi¬ 
valent of acid in the first, witJi two m the second, azid with four in the 
third salt As the nuitK'rals w'hich denote the equivalents of the acid 
in a super salt aic derived from the Latin langu«ige, Dr Thomson pro¬ 
poses to (inploy the (Jicek numerals /iiv, Utrakis^ to signify the 
ecpii^ clients ol alkali in a sub-salt This method is m the true sjnrit of 
tlif oijgiii il fiaiiieis of our nomenclatuie Chemists haie alicady begun 
to apply lh(‘ same j»rmciple to other compounds besides salts , and there 
t m be no doubt that it will he applied unnerstilly, whenoer our Viiow- 
ledge shall be in a state to admit of its introduction'^" 
o The abov<‘ account of the present s^stcfti of eheinical nomenclature 
explains the nature ol tho substances cnumeriited in oui list of binary 
conqKmnds, undti the names of acids, oxides, sulphuuts, an^ caiburets 
It will, howc’vcr, be as well to desciibe the ch.iia( tenstic piopcrties 
wliuh distinguish acids and allvahesh. Alkalies ha^e a pe<uliai jmiigeiit 
ta‘te, tiny iieutiah/e adds, tlicv tliange some 'vcgidable blues to green, 
lliey (haiigo to i leddish luown the yellow colour ot paper stained with 
tuiincru , and tiny lestore the blue coloui of litmus papei reddened by 
the action of acids « 

Aiuls ai( compounds capable of unityig m definite pioportions 
with alk.lime and earthy bases, and, when in a state of solution, they 
eitliei halt a sour taste, oi itddtn litmus paper ]\rost acids contain 
o\}geii as one of then Mements, which was therofoie supposed, at one 
time, to be the .icidifying piineiple , but ac^'ids exist which have no tiacc 
ot oxygen, and tin re are bodies (watei, foi instance,) wdiich contain 
.1 l.irge piopoition of oxygen without possessing acid piopeities Those 
acids in which h>drogi*fi is one of the elements, arc ecdled hydiacids 

In anal\/iiig i nninual, it is sufluicnt if we asccitain the nature 
and piopoitions of the bmaiy compounds of which it consists , and the 
lesults of an ultinitiie analvsis may then he deduced from calculation 
I'hus having asceitamed that parts of carbonate of lime contain 28 
jiails of Imie and 22 of carbonic acid, end knowing that lime consists 
of caihoii 8 -f ox>geu 10 paifs, we find that m iJO-parts of carbonate 
of lime, 1 educed to its simplest constituents, there are 20 paits of 
calcium, 0 of carbon, and 24 of oxygen 

AY hen we ‘^peak of simple minerals, we use the term sample in a 
ihffereiit sense from that iii w'liich it is used by the chemist He applies 
it only to those bodies wbuli resist all "the powers of chemical anaij^^ 
to decompose them The mineralogist, on the other h^d, sees, aggre¬ 
gated m locks certain mmcrals distii?ginshcd from each other by 
peculiar cbriracters He can separate them from one another by 
im'chainc.il means and m this separate state he makes them hia study, 
and calls them Slinple, because he cannot reduce them to a more simple 
state, except by means of chemical analy^iis 

!Marble, or Ccubonuto di lime, is, m tins view, a simple ndueral, 

* 

• Turner’s Elements of Chemistry^ p, 125. , 
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because, alAougli we reduce it to the finest possible powder, we have still 
nothing bitt fine particles of carbonate of lime, each consisting of hme *ind 
oarboiiic acid, and it is only by subjecting it to the action of heat oi acids 
th.it w e can obtain these ehnnents iii a separate form It w o expose 
oarhonate of lime %)r a considei.ihle tunc to a icd heat, we diive oil the 
caihome acid, and o'ftde of calcium, leinams , the loss of weight indi¬ 
cating the quantity of cat home acid expcljed Or, if, into a small flask 
containing diluted muiiatic acid, the weiglit of the fiask and acid being 
asc(‘itamed, a known quantity of caiboiiate of lime, leduccd to small 
fragments, ho gradually mtrodueed (earc being ttikeii to pi event .iny of 
the liquid fiom being thiowni out by efK‘i\esionce), the diminution of 
'i^eight expelxenced by the flask and its contents will ludic.ite the qmn- 
tity ol*caihonic aeid wdiith the caihonate of lime contained, the lime 
now rcmauimg m solution as muiiatc of lime, liom whuh it m.iy lie 
separated by the jiroper le-ageiit'^ • 

Gi'irate is a compound lock, consisting of thiee mmoi.ils ]ly 
slightly poiihding a piece oi this loek in an non moita we ni i> ‘.ep iiate 
these, and may pioeeed to ex imnie those chaiaite^rs which dislingiusli 
tlieni from each other, and fiom otbc'r mineials We may detuinme 
their specific graMty, ortho weight of e\ich ooinpaud with an equal 
bulk of w.iter We may aseeitain tlie shajic of tiuir eiyst.ils, if they 
occui legularly eiystalli/cd , or if only conliisedly oiystalli/ed, the shape 
of the prinutne "form of their eiystals,—that is, the sliapi inlo whuh 
they may be leduccd byelifiding them m directions pirallcl to the* planes 
of natural ilcavagc We may examine their hardness indicatid by 
their yiildmg, oi not jielding, to the n.iil, the knife, oi the file ^ liy their 
sciatchmg glass, oi giving spaiks w»,th ste< I We may tiy win ther they 
are buttle, tough, flexible, or elastic We may exannne tlieii colouis, 
and other relations to light, as opacity, transpaicney, ti ansiucenc y, and 
rcfi^ution Wo may ascertain then lustic, and tlic aspect of a fresli 
*fiacture , also, whetlicr they*feel unctuous to tlie touch, whether tiuy 
h.ivo any taste or smell, or adhere to the tongue, whether tliey aie 
affected by the magnet, or, when excited by heat or friction, whether 
they exhibit electric piopertios, or appearances of phosphorescence AVe 
are thus furnwhed with a list of external ehaiacteis by winch we may 
discriminate minerals We may thus distinguish the consiitucmts of 
granite fiom one aifotlier, and from othei nimcials, we niaj distinguish 
mica fiom,talc, and from plate selenite, to which it has some gnu ral 
resemblance , and w'e may distinguish quartz fiom felspar, from c.ilcareous 
spar, from carbonate of manganese, from fluor spar, and from sulphate of 
Jjjygg^es, with all of which we Jiave knowm it to he confounded by 
persons not conversant with mineralogy 

Hd\ mg ascertained that granite id a compound of thicc minerals, 
quartz, felspar, and mica, wc hive recourse to cIk mical .analysis, as in 
the case of carbonate of lime, in ordei to ditinniiie the fhnuntary 
substandbs of which csicli of those minerals is lomposfd Gui mode of 
proceeding, however, roust be somewhat diffi rent, sinci^ ca< h of these 
minerals contains several (Icmentary suhstaiici s, and sim e tlicy an* not 
soluble in acids In order, therefore, to hnng them into a state of solu¬ 
tion, ae take a g^ven quantity, iiO*or 100 grams for instance, of one of 
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them, previously reduced to very fine powder, and fuse it in a pla¬ 
tinum crucible, with three or four times its weight of alhbli, which, 
uniting with one or more of the constituents ot the mineral, eflFects 
its decomposition The fused mass is now soluble in wuter, or diluted 
muriatic acid, and, by the application of different re^agents, its consti¬ 
tuents are successively prewpitat^d, separated fttom the solution by 
filtration, carefully dried and eighed, and their separate quantities being 
added togetlier, ought to he cqud to the weight submitted to analysis, 
a trifling allowance being made for unavoidable waste, and thus the 
composition of quarts, felspar, and mica is found to be — 

Qumtz —Almost wholly silica, combined with 2 or 3 per cent of watei 


Silica , . 

. &3 74 

Mica —Silica . , . 

.. '^>3 75 

Alumina . 

1714 

Alumina 

24 q2 

Lime 

3 00 

» Potash . 

21 35 

Potash . 

13 06 


99 72 

lioss and water 

3 00 

100 00 

Loss 

28 

100 00 


Thus, the province of the chemist w ith respect to minerals is to 
resolve them into their elements, and to investigate the properties of 
th(so, and the lav>s of tlicir coinhiiiation The mineralogist makes tlie 
minerals themselves the objects of Ins stud^, investigating their cha¬ 
racters, and tlie properties by which they are distinguilfied, and he thus 
Icains td disciiinuiate them when aggregated ih locks It is in this, then 
iiggiegated state, as masses, and la their relations to otlicr similar masses, 
th.it they become subjects of investigation with the geologist, wdio 
ohseivts wlictlier they occui stratified, unstratified, or m veins, and he 
eiideav ours to discovci the agencies employed m their formation, and 
the ej>ochs at v\hich they were formed , only studying the minerals of 
which they aie eoinpoy^d, and the elements of those mineials, so fa,- as 
the) ina) temd to throw light on those in(|idiies In granite, for instance/ 
lie sees a eiystalline, unstratified lock, composed of quart/, felspar, and 
rnicM, forming the foundation on vihieli the stratified rocks rest, and also 
riMiig through them, and foiraing the summits of lofty mountains lie 
observes that it has frequently sent olf V’'eins into the supc'nncumhent 
locks, and seeing the nature of the changes prodju<ed m these at -the 
point of contact with the granite, and their distfirbcd and inclined 
position in the neighbourhood of it, he is led, in speculating on the 
inode in v\liich that rock v^as formed, to infer that it v\as once in a state 
of fuMon, and that it was the agent employed in the upheavement of 
chains of mountains, and m placing^ in their inclined and ele^g^^d 
position beds of roc k containing manne remains, which must have been 
formed at the bottom of the ocean, and m a horizontal position Having 
observed, moroovor, that rocks which, in different localities, have suffered 
disturbance in the vicinity of granite, belong to different geological 
epochs, evinced by their different groups of oi^anfc remains, he cbncludes 
that all the granite in the viorld was npt formed at one and the same 
time, but that there have b^en ejections of it at lanous periods 

Such, then, are the different trains of iiiv’^estigation to which the same 
substances give rise in the hands of the chemist, the .lumeralogis', and 
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the geologist Let us now enter into the consideration of some of the 
elementary substances, which ore of the most importance as ingiedionts 
of the crust of the earth 

A4; the head of this list stands oxygen, which combines with so 
many substances, and enters so largely into the composition of many 
minerals, and thosc*tJje most common ingifcdients of rocks, that it may 
be said to form half of the pondcrablb matter of which the exterior p<ii ts 
of the globe consist It constitutes 8 parts*out of 1(J of silica, 8 parts out 
of 18 of alumina, 8 parts out of 28 of lime, 8 parts out of 20 of irnig- 
ncsia, 8 paits out of 48 of potash, and 8 parts out/)f 32 of soda It is 
an essential clement of many acids United with carbon, in the propor¬ 
tion of 10 to 0, it forms carbonic acid, which constitutes ncaily half of 
carbonate of lime, which has been estimated as one-eighth of the ciust of 
the gloTie Oxygen forms 8 parts out of 9 of water, and enteis exten¬ 
sively into 4he composition oi many of the ores of manganese, tin, lead,^ 
iron, and copper, but it is never met with except in combination with 
some other substance 

A large portion of the atmosphere consists of oxygen, deprived of 
which, it loses its powei of supporting animal life Oxygen is not in¬ 
flammable, but a supporter of combustion Evpry substance that will 
bum m sjtmospheric air, burns with far greater bnlliancy in ox}gen g.is 
Even iron and steel undergo rapid combustion in it Combustion is a 
combination of oay^gen w^ith the burning body, and the products of com¬ 
bustion in oxygen gas, or atjnospbenc an, an* oxides ^ 

Oxygen, in its elementary state, is an invisible, pennanently-elastic 
gas, without taste or smell, a feeble refractor of light, and a non-coii- 
ductoi of electricity When the compounds of oxygen aic submitted to 
"^lio action of a galvanic battery, the oxygen is alw.iys di teiniiiied to the 
positive pole, and is therefore said to be negatively electric Its combin¬ 
ing proportion has already been stated to be 8 
, • ,II\DROGEN ^ 

Hydrogen is the lightest of all known material subst<inces, and is taken 
as the standard of comparison for the specific gravity of the g«isc*s, as 
water is for that of solids and liquids It is by no means an important 
clement in the composition of rocks It is, like oxygen, an invisible and 
permanently-cfastic gas It is highly inflammable , combined with sul¬ 
phur it forms sulplyit«tted hydrogen, which, as well as hydiogen itself, 
IS emitted from the earth in volcanic regions fSulphuretted hydrogen, 
when absorbed by water, communicates to it the peculiar piopcrties of 
the Harrow gate and other sulphureous springs That spccus of lime¬ 
stone called swmestone, is supposed to derive its fetid odour when rubbed, 
finn«;ctbe presence of sulphuretted hydrogen Combined with carbon, 
hydrogen forms corburetted hydrogim, which issues in large quantities 
from between beds of coal, and produces those fatal explosions known to 
miners by the name of fire-damp Hydrogen constitutes I part in 9 of 
water. Water is contaijLed in most mmerds as an accidental ingredient, 
either inclosed in cavities, as m rock crystal, calcedonyf and flint, or 
absorbed by most earthy and porbus mineials , but it is also chemically 
combined wutli many minerals, both crystalline? and massive, as an essen¬ 
tial ingredient These combumtiona*with water are called hydrates, and 
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TV lien water forms an essential ingredient of a c^j'Stallized mineral, it is 
called its Water ol crystallization Hydrogen is a positive electric with 
lespect to oxygen, chlorine, and that class of bodies, but negative with 
respect to the metals It is a poTvciful refiactoi of light It soon causes 
death to an aiunial that breathes it Its combining proportion is 1 

^ Nitrogen 

NiiRoorN IS likewise .i perni*anently-elastie, invisible gas, without taste 
oi smell It IS not combustible, but extinguishes buiniiig bodies th*t 
are plunged in it It is incapable, when icspired, of supporting animal 
life , and yet, diluted'with oxygen, m the pioportioii off! paits of oxygen 
to 26 of nitiogcii, it forms atmosplieiic air, so essential to life An is 
not a (lieinical combination of th^sc gases, but a mccliani(al mixture jof 
ibcni A cliomical combination of oxygen and nitrogen, in piojortions 
winch wc hive before stated, constitutes nitiic acid, one of the mo^t 
violent and poisonous of that class of bodies Nitrogen < ombmed with 
hydrogen foinis ammonia, a volatile substance, which possesses all the 
propel ties of an alktdi The sulphate and muriate of mmoiiia arc 
exhaled fiom volcanoes Nitrogen, in the state of mtnc acid, enters 
into the composition of mtiate of potash, which is an abundant produc¬ 
tion of tin laith in vaiious jiaits of Fiance, Germany, Italy’^, Spam, 
Iluiigaiy, Persia, India, and Amciica 

Chlorine 

OiiTORTNE is a yellowish-green vapour, of an astiingcnt taste, and dis- 
agu cable odour It is perfectly ii respirable, exciting spasms and irrita¬ 
tion of the throat, CTcri wdicn hiuch diluted with atmospheric air It 
may be condensed by cold and |jTessure into a y ellow liquid It has a 
violent action on some of the metals, which, wdien introducid, in the 
state of i)owdcr, or in fine leases, into chlorine, are inflamed and enter 
into combination with it It is known in the mineral kingdom as one 
of tlie constituents of t^ilonde of sodium, or lotk-salt Wc have like *\ise 
ou's of had, uicicuiy, and silver, which arc cliloridcs of those metals, 
but it ntvei occurs uncombiiied AN itli hydrogen it forms luuriatu acid, 
whiih IS one of the components of the salts called muriates Muriate of 
soda, which hy oapoiatiou is conveited into clilonde of sodium, is the 
2 >iiiicipal mgrediciit ni sea water, which likewise conteflns muriate of 
inagm sia Tliese two Stdts arc .Jso found in many' saline spiings 
JMuiiate of ammonia has already been spoken of as a volcanic product 
Glilornie is a negative electric, its combining proportioiir is 36, Its 
name is derived from its greemssh coloui (xXoipo?) 

Fluorine 

The substance to which this name has been given has never beJET^OD- 
taincd m an insulated form, and there is a diffcrenee»of opinion among 
chemists, whether Dorhyshire spar should be considered as a compound 
of calcium and fluoriiio, or of oxide of calcium and an acid of which 
fluorine is one of the ehmients To tins acid die name of fluoric was 
given, and it‘w’as supposed to consist^ oi fluorine and oxygen, but the 
experiment of Sir Humphry Davy, since repeated by Other cbcmi&ts, 
affords strong presumption that fluor spar is a direct combination of 
fluonne and calcium, and that the ^cid produced when these tevo ele- 
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ments are separated means of aqueous sulphuric acid, consists of 
fluorine united to lijdrogcn, derived from the uater oi the sulphuiic 
acid It has therefore received the name of lijdiofiuoiie acid It pos¬ 
sesses* the property of dissolving silica, and consequently of corroding 
glass Fluor spai is an ahiindant mineral pioduction The hydio- 
fluoric acid is also^fpund in the cryolite, ind a few other rare luiiicials 
Fluorine is a ncgati^ electiic lts*combniiug jiroportioji is 18. 


IlEPORT OF MAGNETJCAL EXPERIMENTS, 

URirD ON BOARD AN IRON STEAM 11 sSI L, BY OROrU OR IHI RIOIIT IlONOT U- 
IbII: niE IOUDS COMMlS«iIOM Rs 01 rill Al)Mril\LlV BVTDWVUDJ 
JOUN^ON, FSQ , COMMAN^l U, U N , 1 R S ^ 

The veiy extensive use of non in the construction of iiiodoiii vessels, 
and still maie lecently, the formation of steam vessels entirely ot that 
material, nas rendered the compass, notwithstanding its sutcessne 
iniprovcments, little more tliaii a pieice of useless lumbei or, more pro¬ 
perly speaking, it is become unworthy of confidpice, and, conseqiuntly, 
where i4 IS tiusted, .i deceptive and frivolous apparatus Jiidc<‘d, tlic* 
compass in its rudest form, even the (Chinese, or the* early EjiropcMii, 
with ships built iis ships weic then hmlt, was worthy of far gie.itcT confi¬ 
dence than the most improved compass is on hoard a vessel of* modern 
constiuctioTi There is no doubt, indeed, tliat w^ere the W'^atlur always 
deal, the compass might he advantageously dispens* d wnth in TiMritiiiie 
affiiis, hut, as during not only days hut weeks of the most tf mjRstuous 
weather, wdicn not a single lunar tan he taken, neir any kind of complete 
observation made, the vessel is dinmg about amongst known oi unknown 
d.iiigcis, it cannot but be viewed as a most perilous coiiditjon, when the 
»dii^ction itscdf upon winch .she is sailing, is .^naUer ol almost totil 
unceitamty If, indeed, she be out at s(*a, and far from land, she is safe, 
provided her strength be sufficient to ndeout the storm but every ycai, 
we are well assured that numeious eases of the heart-rending scenes of 
wreck and desolation would he escaped, liad they the poivei to asceit.iiii 
the course upon which they were bearing This, how'cver, is utterly 
impossible as ships^aw? now built, by tlie use of the toinp iss simply 

]Rr Barlow's correctiiig-plajc is, on this aceemiit, ont of tlie greatest 
boons conferred on mode rn navigation This tciiri, as most of ourreadius 
arc aware, is something of a misnomer, since t)ie plate, instead of cor¬ 
recting the error produced by the iron of the ship, doub/tv it but wc 
not quarrel witli names—it is with things wc have to d(»al It 
enables us, by a verj simple numerical process, to ascertain apj»roximately 
the effect of 4he iron of the shiji upon the direction of the needle, and to 
make allowance for it m our reckoning 

It is strange, however, to witness the apathy w'lth which the' reck¬ 
less seaman, in time of security, looks upon the possible dange r of a 
future, and not remote, period • A single hour in poit would enable the 
mastei^to find the effect of lus iron with considerable preciHion and yet 
this s^le hour he thinks it too much to give to his own and his crew's 
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fdture safe^ Btranga iti&tttatK>nin&1gi}ation almost always 
follows closo mpon the heels of ^miliantj wjtth danger, « 

We do not require'to be told that Barlow's plate is not perfect. 
This we are as fully aware of as any one and we do not urge implicit 
reliance upon it, in any sense of the word^ tinder all possible circum¬ 
stances Hull, if it enable us uider all conditions to asoertam the amount 
of the effect of iron approximately^ dnd often withni very narrow hinits, 
surely We must be determined upon rushing into danger, if we do not avail^ 
ourselves of it to the degree in winch it can assist ns. We are utterly 
opposed to the use of .the compass at all, in those cases where it can be 
dispensed uith but as cases so perpetually occur where it is our only 
guide, and those cases precisely those of the greatest danger, it is surely 
worthy of the most seiieus ut^ntion^ from every practical navigator, sib 
well as from men of science* ^ 

. At the period when Mr Barlow proposed his plan of the correctmg- 
platc, he had m especial view the e^ect of the immense masses of iron 
which the guns on board men of war contained Of course, u panbuSy 
tlio same circuiastaiices would occur on board the smaller vessids in tlie 
merchant service, and ie<j[uirc correlation accordingly The recent intro¬ 
duction of iron steamcis has, however, given a new and important mteiest 
to this contrivance These are chit*fly designed for passengers, and, ni 
some c^es, more than five liundrcd aie crowded on board a single 
steamer We do not indeed, just nojv, know to what extent the iron 
steaiiK rs, have been introduced hut as they have many advantages, m 
respect to security and convenience, over those of wood, they will most 
hkely supersede them tntircly, provided they can he rendered safe for 
the piiiiKt^es of navigation by the circumstances giving rise 

which must inevitably occur in all voyages of any considerable extent 
'J’Ik inquiry into this possibility, it was the mam object of Captain 
JoJinson's experiments to satisfactonly answer, and we proceed to give 
a brief analysis of them^' , 

Tlie Dublin Steam Navigation Company placed at the disposal of 
the Lords Couiinissioners of tlie Admiralty a fine new vessel, built en 
tiiely of irQn, the Garryorven^ for tlm purpose of investigating the effect of 
the >cssi4 npoii tim mdicatinns of the compass, m .my way that their 
liordships may think properf They appointed Captain Johnson to make 
the requisite experiments, and he repaired in her to the port of Limerick, 


^ In an earl> number we shall give a 
tltnrougb uvaminatiou of the principles of 
eurrccting«plAtc , Ouitl cudtavour 
tofiliuw tine digixc of theoretical 
lomhiiud with c\p<nuicnt, this method 
luia for its foundation. 

f Wsiuin or Iron 

Total weight of iron, ineludhig hull, mar 


c hmerv, auclmrs, cables Ax 180 tom 

W( iglit ot iron lu hull . 

Do . tngiucs 40 

Do sliafts and wheels 12 

Do boilers* , 30 

Do cliiimicy 1 10 

Do anchors and cables 1 10 


StetU, l4 feet long X 4 feet wide. 
Beam, 4 in deep, 4 in wide, bound 
with iron plates. 


All iron uMm hull and boilers is 
mallsable 

Dimensions or Vessel, &c 
Length on deck, 180 feet; beam 21ft. 6 m 
Do keel, 122 3 , depth 11 f^^n 
38 double frames a-midsliqis, of angle iron 
2 in wi46 X 3 deep ^ | m' 

17 single frames forward, of 3 X 3 X j 

22 ^^do . oft, . . .3x3xA 

Diameter of chuimt j 3 feet 

Height of ditto 28> 

Draught of water, forward 5 ft. 3in aftdft* 

t 

Two £n6ine8z=85 horse roWjiR 

Diameter of cylinder • « 3 ft "0 in. 

Diameter of wheel • 15 ft. in« 

Eiigme imikes 27 strOiies ptr minute. 
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in the autumn of lasi^ear, to carry them into execution. The resulta 
liave heeij printed for the Royal Society^ Transactions , hut they are not 
yet published. We avail ourselves, however, of a copy of the Memorial, 
with which we have been favoured, to lay before our readers a succinct 
account of them, and a few reflections on Jhe results they bniig to light 

There being wet dock m the port of Limciick in which the 
Garryowen could be^convcmOntly swung round, to make the observations 
jin difterent awniutbs, point by point, he tfxod upon a position in Taibcrt 
Bay, well adapted to his purpose IIis operations were commenced on 
the 19th of October, and continued, as eircunistauces permitted, till the 
18th of November 

In order, however, to sliow the positions in the vessel at which the 
s^verq[l observations were made, the following diagram is* given The 
hue IS the keel, ir bemg the stern, and z the steins, v is the place of 
the chimney, and w the of the paddle-w heel The positions of tlia 
other points will be easily judged of, liom the accompanying scale and 
table and |hese designate the positions of the compasses named by the 
seveial letters themselves 


p 



A Quarter <leck, 5 Cott 9 iiicIils above the dock ^ 

B Forecastle, 6 feet 11 iiicbt s above the deck ^ 

*C Bow spnt, on glass-le^s • 

T) On the fore-part of the temporary poop, ahove deck 8 feet 5 J inches 

K On the after-part of tho temporary poop, 8 feet 6 luehes from tho deck. 

F On a stage level with the taflfrail 

G On a plank 4 fet t below tho m iin-gafT end, and above deck, 20 feet 5 inches. 

I On the centre of the temporary poop, above deck 13 feet 44 inches. 

Xi On the poop projecting over the stem 

M M M Three smtiona on the stage over tho stern, level with the taffrail. 

O Between the jmdftle-boxcs 

P r^o-thirds uji the fore-topmast, ahove the flock 40 feet I inches. 

Q (On^ghiBslegs) miht fore-hold 

B In the iron spin re a-niidships, above deCk 7 feet. 

T In the cabin , 

An made in the middle of the vessel, 9 fen^t 11 mehes from each side. 

• likfter the preliminary operations of fixing stations, &c were gone 
through, Captain Johnson saw it to he necessary to put all the iron 
which the vessel earned^* in the ^places which it usually occupied dimiig 
the voy^e, such as the anchors, cables, &c He then tried the eflect o£ 
the ’whol^ in that directsoa of the vessel where, in the generality of cases, 
the deviation had been found to be a maximum, so as in kome degree to 
guide him in the selection of a place for the jnncipal ohscrvdtioni?,— or 
that, which his orders especially directed, m which to place a steering 
compacts, and where the effect of th^ plate may be successfully tried. 

VoL If • • 2 G . 12 
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With tins tho vesseFs head was "warpejl to the true magnetic 

east, and the devi«itions at seveial parts ot her ascertained ^ 

At n, the deviation of the maikcd end of the needle = 16® E 
Near the centic, and before the tunnel, it was = 2b® 20' e 

At A, when the boats* dayits were out = 11® 40' E 

• n cre in board , • =6® 20' i 

The preceding faetti, showing tile influence of iron in the vicinity of 
the compass, may lie woi thy oF the attention of the practical navigator ^ 
for they show, at a position not far fioin the binnacle, a difference of 
deviation of no less tlian 5® 20' under the mere circumstance of swinging 
the (p.utei boats' davits in bo*iid, fiom tlioir u«»ual position where boats 
are hoisted up, to that place in which they would be secured in stormy 
weatlnratsea * • 

'J'liough tbe pimcjpal object ot these experiments was to detcimm^ 
liic best jiosition for a steering compass on bOard the non steaAer (which 
induced him to sidect a and n as especial places of obsei vation), Captain 
Johnson tiled the effect of tho vessed at all the places in the| table given 
above We neid not follow him through .vll the details ot the piecau- 
tions v^llIcll he used foi iiisuiiiig tlw* < limiiiatioii of all foicign tnfluenics 
of an accidental kind, noi ol those foi secniuig good obscrv.itions A 
brief statement of tbe positions is, liovvover, necessai) m 

A fixed stcitioii x'^ v^a& selected on the south-v>cst side of Taihcrt 
Bay, a inilt distant fiom the vessd, ho*n vvliicli the cone ol the moun¬ 
tain Jhooincdc, in the county of (dare, distant about nineteen mib s, 
was distmctl> visible Tin Ixarnig ot it was deteimined by tbe compass 
vvliicli was afterwards used at station a on boaid thev'o^scl, the magnetic 
meridian was also thi'ii detei mined by this compass, and a distant object 
m that inciidiaii, on land, was noted Tlfc theodolite, in the succeeding 
ohscTvations, was placed at x in the same position as the compass, thcieliy 
rcndeiing the simultaneous observations at a and x virtually identical 
with those vvhicli wouTd have been detouiniucd by one compass <!hly# 
The vessel was then taut moored in the line between the station x and 
the cone of the mount«iJii,—in the line of direction of which, was also a 
remarkable heaji of stones on Kilkerran Point,—so that the vertical wire of 
the theodolite at x bisected these objects and the mstgimcnt on the 
foiccastlc of the vessel. 

The b(‘arings of the cone of the mountain frbm the positions a and 
B as well as the simultaneous hearings.hetween a and x, were obseived 
v\hon the vessel’s head was at each point, and from these beariligs between 
A and X the deviation of the compass pioduced by local attraction was 
deduced Of course we cannot giv e the tables entire, and w e mention 
the cireumstanceb under which the observations were made,"to sho^fflSt 
every requisite caie was used to ensuie correct results We are, how¬ 
ever, still under the necessity of giving qne, referring our readers to the 
paper Itself for tlu^ others This contains the simultaneous observations 
mode with nine compasses in different parts of tfie vessel, the bell being 
struck as a sighal for observation Sea^oppoAtfe page 

In looking at this taUe, it is impossible not to be struck with the 

* No figure w given to these descnptionj, nor w anj necessary, as the mader con 
easily sketch it from ths verbal stotcineuv * 
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jinraodiato eiFect of tlu* iron composing the vessel and her works, upon 
the indications of the needle, as the ship s head is •turned into different 
azimuths, being in some cases oven more than five points It is also 
evident, tliat in different vessels this will very materially vaiy, and that 
little .issistance can be derived fiom experiments made in one vessel 
towards guiding us in judging^ of the influence of yib iron in another 
of diffeient, or even rf>f a similar^construction,—^so far as foim and 
disposition of metal are concertied m rendering them similar To this,^ 
liowevtT, we shall speak presently It is true that at g, r, p, the influence 
IS much less than at apy of the other positions where the observations 
w(*i(* niad( ^ but as these aie positions at which, in actmil navigation, the 
obst rvatioiis could not b( (oji\emcntly made, thci<v»( in be no infeiencc in 
favour of the employment of iron steamers deduced from these,—how ever 
interesting the} may he m icfeience to some 4 uostions conceiiiiiig tlie^ 
qj^tent of the lullueiicc of iron on tlie magnet, and upon thedaw of its 
chcrcasi of foice as tlio distance is increased 

'J'hc result of these obsoivations, as well as liis fiist already men¬ 
tioned, was coiiclusne to C*aptain Johnson's mind, that foi tncpuiposes 
of navigation, Ills observations shouj^ be chiefly conhned to the ^lositions 
A and n Of two senes of such observations, the discieparicles aie 
unaceountably great, and osjiecially so, seeing that every possible pie- 
caution was taken to secuie a sameness of ciicuiiistaiit es under which 
to make the oliservatioiis C«ij)tain Jolyisoii was nut, ly>wevcr, so mueli 
siirpijscd at this ciicumstanee .is we should Jiave expected, as he bad 
icmarkedthat the “embanassmciit iiithe movement of the needles” after 
the fust scries in some degree prepaied liim to expect it,—or, in other 
words, that the diflercncc in the magne tic state of the needles themselves, 
induced by the first seiies, was so g^eat, that their indications would be 
materially altered in the second This wc can easily, to a certain degree, 
but not to the amount winch these experiments indicate, conceive, the 
directive foice of the n(!^dle iimy be incrcjiscd or diminished by indUc-^ 
tion we admit, and then tin* power of the iron remaining the same its 
influenct* would be accordingly less oi greater upon the position of the 
needle when out of tlie magm tic meiidian but still tliat pure iron 
should induce w mudi pennauent change in the magnetic state of the 
hard steel of the needle is to us inconceivable All experiments go to 
piove the reverse of this C.ijitain Johnson's subsequent experiments 
prove the reverse of tins, too, for they acj:uall} show that the >csse^helself 
a pel manent magnet^ and not a magnet by induction, as«ast-iron is 
generally found to be Now tlie needle itself could produce no sensible 
effect upon tlie state of the larger magnet, and hence her power upon 
the needle would bo sensibly the saifle in both scries of e\perinftn*% 
whilst that of the needle to resist her influence m.ijr be varied in a 
great degree Captain Johnson is led to attribute the different effects 
(in another senes of experiments which he afterwards made with the same 
needles) of the head ancl stem of the vessel to the njcdles placed ugon quay, 
to the different disposition of the quantity of iron in those two parts 
of her, but at the distances at w^hich Ub observed these deflections, we 
cannot account for it on th^se principles especially keeping in view the 
very minute influence recorded to have been exercised upon the yeedles 
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at G,c, and p, in hisifonncr^'xperiments, in the table which mc have 
copied abbve ^ 

The intensity of the magnetic force m the needle was greatly 
altered by the iron of the vessel, the dip was also very greatly altered 
All this, of course^ we should expect, but we wish the mien sit y of the 
needles had been flbserved on shore bofli liefore and aftei the exiieri- 
ineiits weie made on hoaid, and as nearl} as possible under the same 
•circumstances Tins, we considei an unfortunate omission , hut W( do 
not blame Captain Johnson for it The time of the >car w.is iinfa^oui- 
able, aftoiding so few days fitted foi ohstivation, !ind the peiiod allotted 
to the whole series was nnuh too slioit under such unfa\ouial)le eir- 
(j^uinstances If wc are not luistalvui, otliti oh‘<ii\ations, too, were made 
whnh aieiiot here puldished, and, possibl), when the> are made puhln, 
tliey mayjhlow some furtljei light upon the phenomcmi Howf^ei, iii 
this respect, we are notable le.dly to say what those observations weu*, iiffr 
whethei they at «ill bear npoii this question It they do, it wms a 
mistake to* withhold them fiom the stn ntitn public on the present 
occasion 

• • 

The two follow mg diagiams exliihit visually thV se'vcial eiicumstanccs 
of thcsc*cxpei iments, and require scaiccly any dcsoiiption 


T>T%liAM I 


IJUOIIAW II. 


RcpFLaLiitiiij;; the dcviatioii ot viral loni- 
passes, wlitu placed iii ditlirdit parts of the 
veesc I, wlu u lu i lu ad vmih in Uii true iniigni tic • 
dirt^ion ol the cardiiuil points of the LOiiip.ish 


1 rut. M(upHu Not h 



Ri prisi iitiiif' the < oniparativo dip ol 
the iiii^netn needle, on Tirhcrt fs- 
hunl, uni that obsirsid at time powi- 
tioiiH on board llu (iarryoneny in 
Tarbirt Ba\, when the \e8H(r8 head 
was to tlu "tru( iiiagiietie north and 

80 Uth 


it I 



(t, ^ Dip with vcMcrs head to tho 

south 
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When we consider tlie great nuinbei of part^of which a vessel is 
composed, and the processes by whicli tliose parts are formed, we can 
hardly be lustified in considering the vessel as other than an immense 
magazmc of permanent magnets fastened together Were they all, indeed, 
so placed in building her, that their axis may be pi^allel, we may he 
hettei .il)l(* to foim some gen^ral ulva of the magnetic resultant, (so to 
speak,) and to guess at*the intensity and directive force excited by the 
whole system, hut, e\cn then, the ditfu ultics, m the piesent state oft 
magnetic knovvledgi*, \>ould he .ihsolutely msurmountahle When, how¬ 
ever, we consider tin* effect of a single and slight stroke with a hammer 
upon a pormaiient magnetic bar—the total disiegard paid in building 
the vessel as to tlie magnetic state oi liei materials—the iittii impossi¬ 
bility of asecrtainiTig it after they are put togethei, or to alter it, 
dfhnitely, in any one of the pieces—v^hen ^\e consider that maUeablm 
iron can alone be t mjdoyed, and tluit all these difficulties stand iii the 
nay of e^en placing the coiiiponent paits of the eoiiipound magnet 
parallel to one another, we say, wc‘ are compelled to afhr^i, that the 
rctil magnetic st.itc of an non shi]) is incapable of being «iscertaiiied by 
any senes of evpenments ivluitevdi Captain Johnson's experiments 

verif\, but do not in oui minds stieiigtheu, our convictions on this head 
They nerc* formed, a pnoti^ and tioin the view nhuli, in cumiflon mth 
all sdcntific men,'wc had ht foie taken of the necessary consequenees 
of the most familiar phenomena, as mil as of the diverfihed expeiimeiits 
of a more rehiied class earned on by the moft eminent philosophers for 
mari^ ye.irs Instead, thoretoie,, of considering the steamei as a single 
permanent magnet, we ought to considci her as a vast appaiatus^of 
united magnets, distubuted jicifcctly at random, tind then relative 
positions and intensities altogether iiuapahh* of estimation Are 'we 
not justifacd, then, in saving as A^e have said above, tlnit a\c arc mcap.ible 
of judging from a seiiesfof expeiirrunts made on board one vessel, 
the effect of one (so far as geneial fonu axd disposition of material aic* 
concerned) similarly built in all lospocts may he ^ »Surely, avo are 

Let us, hoTACVCi, even AA^aivc this ob]oction JlaAC aac not seen that 
on hoard the mme ve^scl^ on tAAO different d.ays not veiy iemote fiom each 
other, the dcAiation of the mme ntedles aaos very diffeieiU aaIicii all cir¬ 
cumstances were alike, except that the inagm tic states of the needles 
AAcre themsehes (hanged by the fust series of obseniftions ^ We^do not, 
indeed know aaIicfc the needles AAere placed dunng the intermediate 
period,—Avhether ashore or on hoard If on sliorf, the iiiffuence of the 
sliort period during nhich the first observation AAas made, is onl\ indica- 
tiAe of the intense action of the compound magnet, nliicli could, in so 
short a time, produce such a permanent change in the needles 'if o!i 
board, they were probably kept in the positions of observation, and if so, 
it proves liOAA dangerous it is to trust to the same compass^ fiom one daif 
to another The compass Avitli vihicb Ave leave port is a different com¬ 
pass after a single hours voyage, and after thrceior four clays, has been 
“ deteriorated^ to sucli a degree as to be unworthy of the slightest con¬ 
fidence. 

When we look at the matter in this light, we need not infbnn our 
readers, that we look also upon all attempts at the correction of the local 
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attraction, by moans ^ Ballo^\*s pi ito, as utterly usolo'^.s on hoatd an tton 
steamer • Upon tins subjoc t, houo\er, as no said btloie, ^\o iiikiid to 
speak moie tnll}r ni a future numbci it is sufli(Uiit to say lioie, that 
Captain Johnson appeals to lid>e inadi but feu evpeiiiiKuts ^vitli it, owing 
to the “ uufa\ourablo state of the uoatly[»r” It is lery tiue that unfa¬ 
vourable weatherdisadvantageous for ^od expciiments foi matlieina- 
tical investigations of the laws uliuhreijyi tbioUgb pli^sual phenonuna , 

• but ue do really think, th it, from the ciKumstanee of the knowledge itselt 
being only icquired in bad wcatlnu, the piesent was an advantageous 
opportunity thioivii away , inasmuch as the amount of dis(ii‘paucy to be 
expected in times when the eoinpass is oui only trusi, is, m a practical 
j)onit of view, infinitely iuoie impoilant than a knoAvhdge, howevei accu- 
late, of the laws whuh pie\ail when the compass is never lecuiied to 

• b) a piopcily educated sailor It is suiely of guatei < onse<|uerice to 
know hoV fai we may wfeJy tiust oiii instiuiiKuts, at the time wWii 
thev die our only tiust, than to tisceitain tin ir laws in i stah of eoiiijia- 
rative repiv^c, and when they aie .dtogethcr unnccessaiy to oui saf< ty 

J^'mally, w( feel it our boundcii duty to oui readms and to I he publn, 
to expr<?l»s emphatically, our convutioii of tip extrciut daiigti of this class 
of vessels, for the purposes of n ivigition by me nis of tlie (oinpass,—or, in 
other v^rds, foi venturing out of the mouth of a iivci It is neitbei our 
wish, nor our intoKst, to discoiii.ige the progiess of tin' aits and manu¬ 
factures of our ^pouiiti y, hut it is hotli our duty as scieiitifn fouinalists, 
and OUI spontaneous feeling as men, to w.iinoui coiiulrymen against the 
(Idiigeis to whuh they may e\pos( themselves, hy stii Uliiiig heyoiid its 

limits, the applie.ition of ,iiiy jiroduct of our maiiufac tuiiiig ingenuity 
We rue fully aware of the advantages which belong to the use of non, lu 
the construi turn of non steaiAeis, but vve also wish our leadi is to be fully 
impicssed with a srnsi of tin ii letkh'ssiuss in daiiiig all its dangers We 
should nor fulfil our diitu s towards them, did jve not distiiu tly tell th(*m, 

• that the iron vessel i:s ni precisely the same condition with rispeci to the 
compass, as if no compass had even cxisteil—oi, in some respects, even a 
worse condition,—since they may he led to trust to a guide that cannot 
guide them aught, and lu gleet those slight glimpses of iiidu at ion which 
may 111 som^ small d(»giec assist tlmm Such, at l<*ast, is our view of 
the matter, and if we are wrong, wt hope wc need not say, that wc 
shall be extremely ^lad to be enlightened on the subject, bytliose who 
sec better than we ean 

WcTlo not think it neeessaiyto giw here (Japtaiii Johnson's dctcr- 
minution of the best position for a sailing compass on board the Garryoweny 
as, (‘veu abating all other objections to the use of this kind of vessd, we 

•have given good leasons why itVould not be d< pended on for any other 
vessel similarly jmilt,—much less for one iii wlucdi a different disposition 
of m 4 itcrials may be adopted ^ On the care bestowe d ujion the experi¬ 
ments, as well as on the evident honesly of then recoid, we cannot speak 
too highly, and we aie glad to find such men .ire found by the Admiralty, 
to be entrusted with this class of expeditions We cannot, however, in 
lespect to its scientific value, but regret that amoic complete apparatus 
was i1t)t furnished to him, and that a more* suihiblc period, both as to 
date &nd extent, was not selected ft>r the purpose 
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A POPULAR COURSE OF ASTRONOMY * 

No VII 

I 

The Ellifiical Eobm of Earth's Orbu -JCi pli it's Laws 

The earth revohes continually upon an axis within itself, and con¬ 
tinually 111 an 01 hit about the sun Ik nee icsult tlie altei nations of day* 
and night, the diflerence of the duration of the solat from that of the 
sidereal d.iy, and the diflercnt times of the rising of the same fixed stars,— 
of which phenomena the t>\o last constitute an aj^)arcvt annual revolu¬ 
tion of the sun HI the lua^cns, masmiich as they i\ou]d lesult fiom sucl^ 
a revolution 'J'ho ixis about which the lotatoiy motion of the c.irth 
takes place lemains .ilwa}s parallel to the,same lino in splice, and* 
lienee result the pin nonicini of the siMSOiis l 5 ut all these phenomena will 
he ccjually well accountid for by a i(\olntioii of the caith lound the sun, 
in whatever oibit that re\oliition nia> take place,—and no‘inquiry on 
which w^c h.wc hitheito eiitcied indicates with my coitainty, wh^it is the 
real foim of the caith’s oibit Ihovnled the earth go complet< ly lOund 
the sun in the space of a }eai, it inattcis not, so far as the facts which 
have hitherto be cm state cl are coiiccined, whcthci the motion* of its 
centre be in a circle, in an ellipse, oi in a spiial,—or, in fact, whether it 
he m a square oi .in oblong ‘ * 

We are now .ibout to indicate the means *by which tin real form of 
the earth's mbit is asceitamed, th« iiatiiu <ind l.iw of its motion in that 
orbit, and the actual dimensions of the oihit It will then be explain^ 
hoiv the .ippaunt motion of the sim, the ^diii.ition cd the seasons, and 
the kngth of the ycai, au modilicd hy tluM* facts 

East, then, as to the foim of tlie c.uth's mint It is nc»t a cirek, foi 
then the sun would .it alk'timcs of the ye.ir appeal of the s.ime M/e,to 
us We )udgc of the diimjisions of objects by the angles which lines, * 
drawn fioiu the extieunties of tlieni, subtend at tJic eye The con¬ 
clusions we thus di.iw, we modify, howewei, by that which we know of 
the distance of the ohjecls Thus two object'*, ab and cn, may sub¬ 
tend the same angle, cij» * r 


( 



D n * 


Rays of light come to us in straight lines If, theigfoie, an instiu- 
luent having two aims, which e.in he ,.madc to include any gi\en 
angle between them, he placed so that one of these arms is m the* 
direction of a lay coming liom one pmiit of the c^ge of tlie sun* disk, 
and the other inthe dnectiori ot a lay coming from a point on the c*dge 
diametiically opposite to this, tlien these two arms of the lustiiinieiit will 
include between them precisely the same angle which two lines ctrawn 
from opposite points of the sun, or 6ppusite extremities of oue nf its 
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diameters, include sucli lines, aw and Af,Avill form, to^^ether 

with t]ie*suu*s diameter bc, a triangle, of nhidi the angle ineasuied liy 
the instrument amU bc the vertical angle b a c, and the sun s diameter the 
base* Now the sun's actual diameter, the base of this tiianglc, must bc 
supposed to remain always the same, and if the earth moved in a eiiel<» 
of which the suii*vNas the centre^ the tfvo sides a b «md A t of the tri¬ 
angle would dlw^ays remain the same .wheneVer th(‘ obscination was 

• made, and theiefoie the '\eitical angle bac w'ould always remain the 
same, tliat is, the sun's apptircnt diameter, as measiiied by the instru¬ 
ment which has been dcstribed, would always jcmaiii the same Now 
it does fwl —the earth's motion is, therefore, not in a circle w hose centre 
is the sun 

The sun's apparent diameter on the 31st of Ihccmbci 1328'", was 
»32'35tr, or 32m3", and on the 2ml 
of July U29 it was 31' 31^ oi 31 
Now let A find a lepicsent tlie positions ^ 
of tin e^e^^of the obseivcr on those two 
dii^s It then follows, by tin rules of 
trigonometry, that since B A f and b»c are 
very small, b c may bc considered as the 
arc of "h circle, and that 

n A li a Z b a c bac 

• • 3151G7 32 5033, 

01 , BA *Bfl 315187 325033 

1.000 1034 

if wc suppose the whoh distance to the sun on the 31st of Decembei 
to ha\c been diMcled into 1000 oqu.il j)aits, on tlie 2iid of July its 
distance will have been incuased b> 34 of those parts Now, hetweeii 
these two peiiods, it will he found that tlic sun Ims ap])arently moved 
' th|ough about 180 degnes of the heavens , oi^ in otlni woids, that the 

* eaitli lias described 180 dcgrf‘es about the sun so that a line, i» a, diawn 
fioin the centre of the sun to the caithon the 31st of DcMcnibei, and erne, 
DC/, diawn to it on the 2nd of July, make with one anothci an angle of 
18(r, eir aie in the same light hue 
figure to re‘present this hue, take 
as so as to (ontaiu l(MH) ci|ual parts, 
and a s 1034 of theSe parts, then, 

A, s, and a will represent the rtla- 
ti\e positions of the caith and sun 
at these dates Knowing that the 
earth was in the position a on the 

^IsJ^of December, we can tell wfiat 
angle a line clr^inn from it to tlic sun in its position n at any other 
period, say the 1st of Februai]^, makes with s a , that is, w^e can find the 
angle asb, in point of fact, tins angle is tlu number of degrees mea¬ 
sured upon the ecliptw^ between the sun's positions on those two days 
Ohserviiig also the sun's apparent diameter, wc can conl^are its distance 
on the 1st of February with that on theSlst of December, thus, taking 


Suppose a a ill tlie accompanying 
c 




At 2'» 3V 15" r m 


t At 5h 45' 41" 4. M. 
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A s as l>pfore to contiiin 1000 parts, we can find how many of these parts 
are contained by b s Thus then w e shall have determined the relative 
positions, A B, of the earth in respect to the sun on the 31st of December 
and the l«»t of February,—and we may proceed similarly to ascertam the 
positions, e d, of the earth intespect to the sun at the commencement 
of each mouth in the year Of tho^e distances we S^fiall thus discover 
this remarkable property* one qf the laws of Kepler, that they all he in 
the circnmfhe?ice of a fissure called an ellipse, of which curve the cha-» 
ructeristic propoity is this that if from two given points within it, called 
its foci, there be drawn two lines lo any point m its circumfeience or 
periphery, the smn of these tw^o lines will be the same wherever that point 
may be situated Of this ellipse the sun will be found <o occupy one of 
the foci 

The form of the c ai tlfs orbit being thus ascertained to be an ellipse,® 
a rjuostion at once arises as to the n.ituic of ifs motion m tliat fllipse, is 
it unifoim, as it might be supposed to be, if it revolved in a circle of 
w^hich the sun was the centre ^ or is it in any way modified b}Jthe eoceii- 
tricity of its oibiF'" Tin* motion ot the earth is nol uniform, for it it 
were, the angles which it cleseiibes, in equal times, in different paits of 
its orbit, would be inversely as its clistanccs at those times Tlius, if the 

caitl), when at its le.ist distarff'e fiom 
the sun, «,orin its pciihelion,clcscril)cd 
in a flay an aic m fipi.il to that, p q, 
which it (ftscribed in a day when at 
, its greatest distance, or its aplielion, 
then the angle p s q would be to fjfre 
angle* u 8 m the latio of m s to « p 
Now it IS .iscertaincd by observation, that when it is in its aphelion, 
the earth mo\es in its orbit (that is, the sun moves m the ecliptic) 
thiougli 57 102' in 24 licvirs, and that nuts perihelion it moves through 
(il 105'm that time Also its distance in|aphelion we ha>o shown to • 
he to its distance in perilielion as 1034 to 1000 , it follow^s, tlien, that if 
the eaitli*s movement in its oibit weic uniform, the latio of 57 192^ to 
61*16.5', or of 1(K)0 to 1060, should ei|ual that of 1000 to 1034,—wdiuhit 
does not It follows, therefore, that the earth’s motion in its orbit is not 
uTjifoim But what law governs itwhat relation exists betv\eon tlie 
angle it describes in a given time, and the distance at*wbich it desori^bes it^ 
Betv\eeii the ratios we have just^been stating there exists this 
lemaikable lelation The dist.mces are inversely as, 1000 to l034 , and 
the angles as 1000 1o 1060 Now if this last ratii is squared, it will 
become fiiat of lOOOO(M) 1069156, qnd dividing both terms of it by 
1000, it becomes 10(K) 1060, omitting the small fraction the* 

lost term Now this ratio 1000 1060 is precisfi^ that of the angles 

The ratio ot the angles is theiefore equa\ to thalof the squares of the 
distances taken mverselj Or, in other words the angles described in 
the same time ut aphelion and peuhelion arc invcflrsely as the squares of 
the distances at*winch they are desenbe^j Whence it foJMws that if 
the angle dosenbed in aphejion be multiplied by the square of its dis¬ 
tance, the product shall equal the angle described in perihelion hiulti- 
plicd by the square of its ^stance * 
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Now this law does not only obtain with regard to the motion of 
the cartlr m aphelion and perihelion, hut m c^cry other position of ita 
ofbit If the angle desciibed m a day, tor instance, m any part of its 
orbit* be multiplied by the squaie of its distance, the product shall equal 
the angle described in a day in iiny othei>pait of its oibit, multiplied by 
the square of its AStaiice on that day # 

In tlie following table w'lll be found^tlie ahglcs observed to be de- 
»scribed by the earth on the fiist da>s ot the successive months of the yeai, 
and annexed to each is its distame on that day from the sun, in terms 
of the mean distance, which is taken* as 10,000 



Aiti.lt 

Dmf 


An.If 

Hint 

T.in 

61' 10" 

9,n M) 

Tiih 

57' 1 1' 

10,160 

IVb 

60 .'ll 

0,060 

Aiijr 

57 20 

10,144 

Mar 

60 5 

0,020 

Stpt 

50 10 

10,002 

Apri' 

00 i 

• 10,066 

Oct 

50 7 

10,001 

Ma> 

50 6 

10,008 

N<)\ 

60 10 

0,010 

June 

c57 26 

10,116 

1>» c 

60 Ofi 

0,060 




Now^ it the square of each of these distances bo multiplied by the 
001 responding angle, the product wiM he found to he througliout the same 
Generally, therefoie, \vlieie\ci the eaith may he .situated m its orbit, the 
angle ft describes in a giicn time, a day for instance, being multiplied by 
the square of its distaiieo, will always he the same c^umtity, via 59 128 
'J’lus IS a v?ry leinaikahle kiw It was discovcicd by Kcplei, and is 
the observed fact on which tin wliole of Newton’s physical theory of the 
universe is made to rest Kepler did not, Jiowewer, leave his hiw iii this 
m which it fust occurit cl to him L(*t us sup¬ 
pose p and Q to lepresent positions of the earth .it tlie 
interval ot a very small portiSn ot time, an hour for ^ 

instance, or a minute Also h t s be the sun The _ 

hue PQ being exceeding small when compared with ** 
sp and sQ, may he eonsiclei'nl a stiaight line, and spq a rectilineal tri- 
.angle Draw the perpendicular ciit This may be considered to be a por¬ 
tion of a circle described from the centio at tin disUnce sQ or ftp ctR 
will therefore equal the product of sp by tin angle psci (hp x PSCi) Now 
the area of the triangle psa is ecinal to one-half tlie pioduc t of sp by c^r 
(A SP X QR) , therefore the area of this tu.iriglo is equal to li ilf the product 
of SP by the product ot sp and psci, or to isp*" x P''Q Thus, then, fh« 
small tnangular area psq sw *pt oyii b) the line ftp, (alloil the laclius 
vector, in one minute of time, is equal to lialf the product of the angle 
PS Cl by the squaie ot the disUnce sp And if tins product be the same m 
every portion of the earth’s orbit, it follows that the an a swept o\cr by 
the'^radius vector of the earth in every minute is the same, and therefoie 
the area swept 60 minutes in one part of the orbit, is the same 

as that swept ovc^B 60 miqutes of any other portion of the orbit, and 
thus that the space or area swept o^er by the radius irector m one hour, 
in oneday, or one wc«k or month, in any one portion of the earth s orbit, 
IS the same as the area swept o\or in any other Now we have shown 
that the product of the angle described in a clay by the square of the dis¬ 
tanced is the same everywhere And precisely the same observations will 
provd the same fact in reference ?o the angle described in a minute It 
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follows thoR, gonerdlly, that the area thus described by the earth in a 
given tune in one portion of its orbit, is precisely the i^me as that described 
111 the Scune tune in any otlu r portion This is called the law of the equal 
deserqition of aicas And it was in this iorin that it was promulgated 
by Kepler We shall show, horeafter, that it results from this fact that 
the deflection of the earth from the rectilinear patlt^uhich it would 
otherwise have in space, Is produced \)y a fore(» acting always tow aids 
the sun, iind not at difliTcnt periods tow<irds difttTcnt points m space, 
or at the same tune towards different ccnties It points out, theretoie, 
with ccitainty the sun rfis the contfolling powa in the c.iith*s motion, 
distinguishing it iii tins icsj)ect fiom all the other mateiial CMstciices 
■which people space, hut cslahlishing nothing as tef the law by winch its 
influence upon it is governed * 

The eaith is in peiihelioii, oi at its neaiest distance to us, m l)e- 
eeifthd, it v\ould seem, therefore, that at* this season oui^wcvithei 
should be hottei Ilian it any otlu i It is at its gre atest distance m 
July, about that time vve should theiefoic expect the eoldc^ weathei 
We know the eontiary of this to he the case How is tins to be accounted 
for ^ The vaiiations of the sc»asons diavc been explained ns dcqfrndant, 
not upon actual vaiiations in the distance of tlu souicc of light and 
heat, hut upon the relativ^t ohlicpiities of the diieetions in whteh the 
rays of light .iiid heat [are ic'cened, and on the lelative lengths of the 
periods during wdiich they are rc‘ceivecl, but imciuestionably these causes, 
although in themsclvc's they sufficiently c'xplaiip our alternations of heat 
and cold, admit of being modified in then icsulls by other causes, and 
especially by a vaiiation in the* distance of the sun We might, 
instance, he brought so much ueaiei tothcsuii in wintei than m summer, 
as to make the teinperatuic coiisl.int And uiiquestionably, om actu.il 
variation of distance is siuh as v\ould pioduce this effect in soitte degree, 
weie it not foi aiiotlier ^ause tending m a gieat degiee to iiiodi^ 
this The caith moves faster loiiud the sup, oi with a greater angular 
velocity, when it is nearei to the sun, than when it is more distant 

So that 111 tiaversiiig a given distance 
oft 111 space it has not so much time 
to leceive heat when ngar the sun 
as when nioie distant This will 
he evident frcim‘a* meic inspection 
of thoidiagriim Let pq and tr he 
portions of the eaith's cffhit, de- 
sciibed by it m the same tune, say one month, the one near its aphelion, 
.mcl the oiher near its peiihelion, "then, by Keplers law^ of the equal 
descnption of areas, the areas RSi aiid*psQ are equal to one anotHfer, 
and the two distances sp cUid sq being greater than and sr, it is 
evident that the angle psq must be less ^han the angle rst, in ordei 
to make up this equality Now the law by which the light and heat 
of the sun is comniuiiicated to the same body when situated at dvfferent 
distances is this,** if at any distance }0U multiply the quantity (anyhow 
measured)of light and heat winch it receives in a given tune by the square 
of its distance, the product will be the same as though you multiplied the 
quantity of light and heat which it receives in tlie same given iime M any 
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otlier distanco, hy tlif squ<iic of that distance. This is commonly ex¬ 
pressed ty saying thtt quantities of light and heat aie iii\ersely as the 
squares of the distances 13ut ue have shown that if 'wc multiply the angle 
deseftbed in any given time hy the square of the distance, that product 
will equal a similar pioduct taken m any other jiart of the orbit The 
quantity of heat •i^'ceivod in any given ^imc varies, then, according to 
precisely tlic same hnv tliat the angle desenbed«in that time varies,—the 
e, relation of both to the distance is the same And thus tlic quantity of 
heat received by the eiith in describing the s.xme angle is aluays the 
same Thus, if i»s and qs be piodue^'^1 
to V and u, since the \eiti<al angles at 
s are equal, tlieie i'^ as mucli Jieat 
f(»cci>od by the earth in moving hom 
, p to (i, as m moving from i to ii ()i 
drawing ithe stiaight lui<? ash, the 
earth receives pieoisely .is iiiiu h lieat 
fiom the S4in wliilsL desciihing tlic sjiace apii during the siiinmei months, 
as whilst (fescribing the poitioii nuA, winch is its path in wintd Thus, 
that mc^ificatioii oi tlie seasons wl^icli viould othcrvvis(' be produted by 
our different distances from the sun is .dtogetlici got iid of, and the* 
causes«v\o have .issigued lor these phenonimia c \eicise their full influence 
We have now desciihod (be lorm of the eaiill's orbit Its position, 
too(vvhicli, notjieing a tiide, J)ut an olilong, is of iin]»ort.ince), is easily 
known thus —The earth koines to its peiihclionou the 31st of Ileceinber, 
iJPis known from the fact of itsdianutir being then the gro.itcst, also 
t^e sun appears always m the opposite qu.iiter of the lieaveas to that 
occupied hy the earth Aseeitainiiig, then, wliat is the opposite* place of 
the sun m the ecliptic on thc*31st of December, and measuring from this 
180 degrees, we know the precise position of the earth .it that lime, and, 
^ therefore, ot the peiihelion The opposite qiiart(*i of the heavens is the 
» a^elion, and thus we know which way lu space the length ot the 
elliptic orbit lies, and of course which way its breadth lies 

No viir 

t The Dimevsioas of the Eahiji's Ordjt 

K^owI^G the forpi^and position ot the earth's orbit, it remains now 
only to fix its actual dimension^ Tiie* general method by vvhuli the dis¬ 
tance of the sun from the earth is found the reach r will rt adily understand 
Let A and n be two places on the caith's surface, which arc on tlie same 
meridian of longitude And suppose tli.it at tin same mutant two 
• observers ascertain the angulai* distince c)f the sun from the zeniths z 
and z' of these Jtwo places These angulai distances will In* the angles 
ZAS and z'bs, which will, therefore he known Also tlie latitudes of 
the places of observation being known, the .ingh ach, vvliidi is the 
sum, Of difference of jthest latitudes, is known, and the dimensions of 
the earth being known, the radii ca and cii are known Now having 
these quantities given, we can determine, by the rules ot trigonometry, 
all the others which concern the quadrllat^ral figure Acns, as will he 
evident to any one acquainted with that science It may be, however, 
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made pLun to those who £\rc not, as follows —If 
two lines, c a and cn, bettakeii, inchi\^d to one 
another at an angle, Acn, equal to the sum or dif¬ 
ference ot tlic latitudes, and <is many equal^arts 
be measured off from ca as there are miles in the 
corresponding radius of the^Lrth, and as many 
from CD as 111 the ladius coriesponding to n, 
also, if at the points n and a, thus determined, , 
lines, AS and ns, be draun inclmcd to ac and 
All at angles equil to the obseiyed zenith dis¬ 
tances, ZAH and z'nfe, then the lines as and ns 
will im et m some poinP, s, determined by the 
conditions under which the figure has been 
eonstiuctcd, and this point s will hold the^ 
same position in tVispcct to a .iiid«n and c 
that the sun does iii lospeit to the two places 
of observation and the eaith's centie# II, then, 
we find how many of the equal part^used theie 
an ill sc, ,we shall know the numher^f miles 
which tlie oai til's centre is distant from the sun 

The method which has been desciilnd is one of the least artificial 
that can be conceived In actual practice the compass and lule would 
fail us for want of accuracy, and cien (ahmlatioiis thus «made would not 
give even an approximation to th(‘ truth, !>} rieison of the gieat length of 
s A and s n as < ompated with c 4 and rn We must, therefore, liave recouise 
to trigonometry, by a veiy simple operation of which we shall be enalil^ 
to deteimiiie sc, knowing c \, in, jica, a'iis and /as It is thus 
asceitamed that the mean distance of the sun is 23984 ladii of the 
earth, oi that sc is 23984 times ac This result is confirmed by other 
and independent observations and calculations ot a more complicated, 
and of a more accurate nature We may, ^lurefore, assume as a rosillt, • 
vihich eaiiiiot possibly be in error beyond certain known, and those com- 
paiativcly vt r\ nairow limits, that the sun is distant from us Q5 millions 
of niiks The greatist diameter ot the e.irth's orbit is equal to twice its 
me 111 distaiKC, or 47,968 ladii of the .earth Xow it ]id\ been shown 
that th(‘ sun's distance from the two extremities of this orbit arc in the 
ratio of 32,593 to 31,517 , this being the ratio of ifs apparent diameters 
in aphelion and penhehoii, we have only then to divide the number 
47,968 into parts whicli arc in the latio of 32 593 to 31,517, and we 
obtain for the earth's distance iii <iphelioii 24,'l88 radii of the earth, and 
for its distance lu perihelion 23,580 radii Knowing, thus, the position 
of one of the foci of the earth's orbit, and the length of its grflater® 
diameter, we can determine all its dimensions Thus, t^en, the magni¬ 
tude of the earth's orbit is completely knoym 

No IX 

« 

Tan Pla\l of the Bveth’s Ohbit 

In our reasonings hitherto we have supposed the observer to occupy 
a position on the earth's surface, and ^ver^hing presented to hiin*under 
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these circumstauecs lias necessarily hoon presented iindei a complicated 
form, coipbining ivitl its proper motion another apparent motion, arising 
fspm a continual change in the ohservei's point ot view , to separate these 
two motions is a distinct 02 >eration of the mmd, and one of considerable 
effort , 

The mind c^ay now, liowevei, taj:e up a new iiosition m the 
universe, and in imagination inoife at will on the suitace of a hxed 
^ invamble plane, that of the caitli*s orbit, w'hicli when produced in tlie 
vault of the heavens, traces out there the ecliptic Lot a line bo 
drawn perpcndiculai to tins plan(i<hiough the^sun, and it will murk 
on the liOcivetis a 2)oint Ctdled the pole of tlu ecliptic^ great.circles of 
the heavens diawn through this pole j)erpendicuhir to tlki' ecliptic me 
tailed circles of celestial latitude, and the latitude of any jiuiiit in the 
heavens is the number of degrees between that point and the ecUidic, 
aieasuroihoii one of tlicsc fticles •» 

If a hue be drawn through the sun parallel to the duectiou 
ot the earth’s axis, and througli this lm<* a 2 »hiiie rpendiculai 
to tlieplaife ot the eaiih’s orbit, tins plane w^ill mteisei t,—the hcavfiis in a 
circle ({filled the solstitial coluie,—^vid the line of the earth’s oihit in the 
points winch wo liave hetore shown to he those occupi<‘d by its centre at 
the solMices'^—and the cdestial ediptu in tw <i points called (Jaucer and 
Capiicoin V^jin which points of the Jica\eiis .ire the sun’s apparent places 
at the time of tie solstices It •from tlies( points irere ineasured oft DO 
degree's both ways on tin* ecliptic, wc shall determine two points in it 
called the equinoctial jioiiits, ^ aiul wheie the sun apiieais on the 
onmnoxes The nuinlxu of digues fiom Arnscv^ eastward ol the point 
>^cre the rirch* ol latitude of any place in the heavens cuts the ecliptic, 
IS called the longitude of thJt place of the heavens 



llius, if NESAV fic the inteisection of the plane of^the earth's orbit 
CD with the sphere of the hea^^ens, it will he the celestial ecliptic, and if 
s n be perpendicular to this plane, u will he its pole If ab he parallel 

• • These are the northern and fwuthcm points of the earth’s orbit 
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to the earth's axis, and the plane nvNS perpendicular to skn, the inter> 
section, s n n, of this plane with the spliere of the ho^ivens w'lll be the sols¬ 
titial colure, and s iind n will he the solstices Capricorn vs and Cancer 
and the south and north points of the ecliptic, 90 degrees from Hhese 
will he the ]>oiiits ^ and it, pf nlmh the formei is the western and 
the latter the eastern point of Jhe ecliptic The latit^ide of any point <t 
of the heavens is the arc <r K, and its longitude the arc cp ^ or the 
angle cya sk * ^ 

The sphere of the heavens winch we arc now describing is in reality 
a dilfermt one fiom that befoie spoken of, that sphere had its ima¬ 
ginary centic III tlie centre of the earth, this has for its centre the centre 
of the sun ^ iO that the centre of its former sphere was in motion, and 
its motion Mas perpi tually round the centre of this sphere Hut it Mas 
shown that the radius of tlieeiiele m which tins motion takes place is nifi-j 
inicly small as compiired m ith the r.idius of the great sphere of tin heavens, 
so that, so far as the appcaraiict of objects ou its suiface nas concerned, 
it might he considered to be at icst So f.ii as the appcaiarct of these 
objects aie (oncerned, it may thcicfoie be supposed to coincide with the 
centre of that spin re of w Inch \\t arc oiom speaking Considciing then the 
ceiities .iiid surfaces of llieso sphere s to coincidt, we shall have two sets of 
lines outlie iclestial sphere, the one liaMiig refereme to the equxioctial, 
and the other to the ichptic, and two poles, one being that of the former, 
and the otlier of the Litter Tlie right ascension ami di^clination of any 
heavenly body or point in the heavens is measured and fixe^d by means 
of tlie foimer set of lines, precisely as its longitude and latitude are by 
means of the latter 
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[We have received from a reverend gentleman, highly dietinguihlicd both forhiB piety 
and his learning^ ^lie following comniunicatijon on t|^ subject of our review of 
Dr Buckland's Bridgewater Treathe As a scnytural and philological argu¬ 
ment, it might, by strict construction, be deemed somowhat out of place in the 
Magazine of Popular Science , but a cuusideratiou of the importance of the 
*aubject, and the interest which it is jicciiliarly calculated to excite m the minds of 
religious readers, particularly when so a^lc and influential a person as the writer of 
this pajier has entered into the discu^Hion iii our owil pages, have decided us to 
waive this distinction, and to present it to our readers, w ithout remark or comment ] 
• • 

To the Edtioi of the Magazine of Populai Science 

Sir,—W i^i cordial approbation of the design and the general cxccuti^fn 
of your article, in the last month, upon Di Bucklan^s Bridgewater 
Treatiscy I request your candid indulgence of some brief remarks 

The discrvations m pp 337—339, appeal to me capable of being 
misundeij^tood, or of being construed iiijuiiously in various ways to the 
interests of both science iind religion The t<*n<leiicy of those observa¬ 
tions ap]|jears to be, First, to assume (or at least to warrant the assumption) 
that the Holy ^ripturcs contain allegations and implications with respect 
to the natural history of our earth, which are contradicted and disproved 
by the demonstrations of modern geology , and, Secondly, that it is the 
duty of a philosopher to abstain from any discussion of this disciepancy, 
and from any inquiry whether it he real or only apparent as if it were 
sail!, Let these two branches of knowledge be kept far away from each 
other let pliilosophers and geologists pursue tlieir own course, and let 
theology and religion practise their own duties, and watch over their own 
interests, but let neither interfere with the other, let no inquiry ever be 
made whether they are in accordance or in oppbsition 
* This short way of dismissing the matter has, indeed, been adopted 
by some eminent men, but I appeal, Sii, to your impartial reflection, 
whether it is not absurd and impracticable 

h It IS absurd Truth throughout lier whole domain, illimitable as 
IS its extent, fs one in principle, tod harmonious in details It is no 
other than the having;^our conceptions in accordance with the reality of 
things And Tiufh in expression (= veracity) is the adapting of our 
language, written or spoken, to* the honest utterance of our concep¬ 
tions A mere child, if he will reflect a moment, perceives that a propo¬ 
sition cannot be true and false, under the same circumstances, unless 
there Jie some artifice practised ii^ the use of terms An assertion cannot 
be true m theology, and false in geology, or any department whatever of 
scientific knowMge, nor inversely It really is an insult to men's 
understandings, to admit indirectly, that there are afiirmations or doc- 
tnnes in the records of reveided religion, which are disproved by the 
clearest Evidence of science, and then to prosenbe investigation, wntb a 
solemn pretence of mysteries net to be inq*'ired into, an hypocritical 
tone of reverence for sacred thmgs The yeil is transparent, no man 
can be*deceived by it * but it is lamentable that any should attempt to 
Vol'II 2*H 12 
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deceiye by it Wc greatly wrong the interests of knowledge, and pre¬ 
judice our own improyement, when n e but seora Jo admit that theology 
IS an insulated poition of science, which may be safely pursued by itself, 
and which yields no adyantages to other departments True theology, 
on the contrary, attracts to itself, illustrates, and harmonizes all other 
knowledge It js the science "wliich relates to the Autjior and Preseryer 
of the whole dependent ^ uiiivctse , whatever maybe knoi^n concerning 
Him, for the noblest purposes of intellectual improvement, of personal 
virtue, and of diffusive happiness It is formed by strict induction from 
the works and the word of God , natural notices, and positive revelation 
It IS the friend of all science, it appropriates all truth, it holds fellow'- 
ship with no error 

2 It IS impuicticahle This kind of ban upon a reasonal^, a<i 
inevitable query, is nevei submitted to hv any peison of sound under¬ 
standing Either he receives the assumption,—and, as its consequence,* 
he lejects covertly or openly the truth and authority of the Bible; or 
he searches out the matter fairly and fully, and then he learns that 
the assumption is false 

Is it then the fact, that such fair and impartial inquiry lyill bnng 
out this result ^ Is it, after all, an erroneous assumption, that the decla¬ 
rations of Scripture and tlic sensible demonstrations of geological science, 
pointedly contradict each other ^ Does not the Bible teach that the 
moment of the Supreme Being’s first putting forth his creating power, was 
only about six thousand years ago ^ And do not the’ undeniable phe¬ 
nomena of stratification, and other facts, demonstrate that our globe (to 
say nothing of the rest ot the sobir system, aud>'thc astral universe,) has 
existed, has passed through countless changes, such as arc continuall} m 
progress, and others of a more intense cli«jiracter, winch rational estima¬ 
tion must supjiose to have required a period for their production so 
vast as to fill us with astonishment,—w^hich no calculator ventures to lay 
down,—which probably amounts to millions and millions of years ^ 

Fully admitting the assumptions in the last query, I deny that of 
the preceding one 

It IS to be lamented that the common habits of expression nourish 
the opinion, that the authoiity of Scripture maintains the commencement 
of dependent nature to have been as has been stated and' it is scarcely 
less to be lamented that theories have been propounded for conciliating 
the facts of nature and the Scripture narrative, which rest upon either a 
defective acquaintance with those facts, or a disregard to the plain use of 
language in that narrative. Of the former kind are the schemes for 
finding the time requisite for the terrene formations, in the period from 
the creation of the first man, to the Noachinn deluge, of the latter^^those 
which interpret the days of successive operation, laid down in the primeval 
rec^prd, as if they were indefinite penods 

It will appear evident to any one who will reflect upon the case, 
that the Jreoords of revelation must have been ivntten in the phraseology 
and idktsmit of the people and the age to which they were given f or they 
would kiiYfe befen unintelligible Upon this principle we account for the 
manner in which natural phenomena an' currently described, and for 
the expressions which impute to the Infinite Spirit the form, the organs, 
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and the mental affections of a human being , and various other character¬ 
istics of the parabolic f tyle of the Hebrew Scriptures Such language 
wag a condescension to the iniirmitieB oi moitals, and best adapted to the 
instruction of the general mass of mankind but it is self-evident that 
it must be interpreted in a manner congruo|is nith the perfect attributes 
of the Deity, and reality of things 

A philological survey of the initial section ^f the Bible (Gen* i. 1, 
to 11 , 3 ) bnngs out the result — • 

* 1 That the first sentence is a simple, independent, all-comprehend¬ 

ing, axiom, to this oftett—that mattcfy clement*iry or combined, aggre¬ 
gated only or oignnized, and dependent sentient (fnd mtellectval (mngs^ 
have not existed from,eteinily, either in selt-contmuity or^ suicession, 
but had a heginntng , that their beginning took jdace by the all-powerful 
will of Onp Being, the Self-existent, Independent, and Infinite in all 
perfections^ and that the dty;e of that bogiiiiiiiig is not made known 

II That, at a recent epoch, our planet was brought into a state of 

disorganization, detiitus, or ruin, (perhaps we have no perfectly appro¬ 
priate term,5 from a form<»r condition , 

III 'J'hat it pleased the Ahnightv, Wise, and Benevolent Supreme, 
out of that state of ruin, to adjust tne surface of the earth to its now 
existing Rendition, partly by the operation of^the mechanical and chemi¬ 
cal causes (what we usually call Law9 of Natme^) which Himself had 
established, and paitly, that is, whenever it was necessary, by IIis own 
creatne power, or other immediate intervention, the whole extending 
through the penod of six iiatuial days 

It has been indeed maintained, ihat the conjunction and^ with 
wh,i?h theiirxt sentence liegins, connects the succeeding matter with the 
preceding, so as to forbid the intercalating of any considerable space of 
time To tbis we reply, that the Hebrew conjunction, agreeably to 
tfce simplicity of ancient languages, expi esses an annexation of subject 
or continuation of spet^ch, in any mod** wlnit<*^er, remote as well as 
proximate For denoting sueb different modes of annexation, the Greek 
and other languages have a Aaiiety of partules, hut their use is m 
Hebrew compensated by the shades of nieanirig wdiuh the tone in oral 
speech, and the connexion in writing, could suj)ply To go no further 
than the fust* two lea>es of the •Hebrew luhle, we find this copula 
rendered in our authoiized version, hy thus^ hiit^ and aho» 

This intcrpictatioii is what 1 have been l«ibouring to diffuse for 
more than thirty years m private* and in public, by preaching, by acade¬ 
mical lecturing, »and by printing But it is not iny interpretation, 
though I believe that I originally denvod it from the sole study of the 
Biblejtext (’lemens of Alexanr^ria, Oiigen, Basil, Ghrysostofhe, and 
Augustine, among the fatlieis (though not in a tiuly philosophical way, 
which was not t 4 » be expected), departed from tbe vulgar notion and 
some judicious intcrpretcis offthe sixteenth and seventeenth centuries 
have done the same, in particular, Bishop Patrick and Dr David 
*1cnningi^ Of modcrn*Scriptuie critics I say nothing, for prejudice, 
justly or unjustly, may lie against them isot that the*question is to 
be settled by human authority Our only appeal for decision is to the 
Bible itself, faiily interpreted But the mention of venerable names may 

• 2112 
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be useful, to allay tbe apprehensions of some good persons, who only 
Jhear obscurely of these subjects, and hare not th^ means of forming an 
^independent judgment on solid grounds ' 

1, therefore, with many, feel greatly obliged to Dr Buckla^d for 
having come in aid of this, which I believe to be, iAe true sense and 
meaning of the sacred writers * I am framing no hjrpc^theses m geology, 
1 only plead that the ground i% cleavf and that the dictates of ^npture 
interpose no bar to observations and reasomngs upon the mineralogical 
constitution of the earth, and the remains of oigamzed creatures which 
its strati! disclose If those investigations should lead us to attribute to 
the earth, and to the'" other planetary and astral spheres, an antiquity 
which millions or ten thousand millions of years might fail to represent, 
the dimne records Jorbid not then deduction Let but the geologist 
maintain what Ins science so loudly proclaims, that the universe around 
us has been formed, at hatever epoch, or tlirough whatever succession 
of epochs, to us unknown, by the power and wisdom of an Almighty first 
cause Let liim but reject the absurdities of pre-existent matter, of an 
eternal succession of finite beings, of formations without a lormer, laws 
without a lawgiver, and nature without a God Let him but admit that 
man is but of yesterday, and that the design of rc\ elation is to tram him 
to the noblest punty and liappincss in the immortal enjoyment of his 
Creator's beneficence , and he will find the doctrines of the Bible not an 
impediment, but his aid and bis joy 

I have written much more than I Anticipated, anu I will tax your 
indulgence no longer , otherwise, confirmation and illustration might be 
brought from various passages oL Scripture, and it would plainly appear 
that a just interpretation of the idioms of the Hebrew language, marl^ed 
with archaic simplicity, would show them to be susceptible of an un¬ 
forced accommodation to philosophical truth , just as, m every modem 
language, phrases of current parlance, which, literally taken, would be 
absurd, are continually wsed by the masters of science as well as by 
common men In such cases, error is ne|ther given nor taken, and to 
affect philosophical precision would be miserable pedantry This general 
pnnciple may, I humbly think, be satisfactorily applied to the account 
of the Noachian Deluge, and to the ob> lating of some of its difficulties, 
though others will probably remain as a proper test of tur disposition 
to rely implicitly on tlie infinite wisdom, goodness, and power of the 
glorious Author and Preserver of all things, “ in whose hand are the 
deep places of the earth, and the strength of the hills is His also " 

J.-P S 


Dec. 10, 1836 
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QUESTIONS FOR SOLUTION RELATING TO METEOROLOGY, 
ftYDROGRAPHY, AND THE ART OF NAVIGATION 

By M Ara(<o 

^ • 

[Continued from p 307>^vo! I>] 

PHENOMENA OF THE SEA 

On the means op drawing up Sea-a^atlr irom ^sreat depths, and of 

ASCERTAINING IN ^VHAT PROPORTION THE T>\0 PRINCIPAL QONSTITU- 
ENTS OP AtMOSPHARIC AiR ARI CONTAINED IN IT* • 

CiiLMisTs hare long since proved, that t\ater becomes impregnated 
^ith the gases nhich rest on its surface This absorption takes place m 
conscqueiiae of true chemiSal affinities existing between the water and 
the different gases, when their effects on oxvgen and azote, the two 
principal constituents of atmospheric an, are tarefully examined, the 
affinity is found to be much stronger with re^rd to the first than the 
second •Hence it follows, that tlv' waters of seas and livers, heing 
alwa>s XU contact with the atmosphere, hccoinc at length impregnated 
with gaseous mixtures, m which oxygen piedc^niinatcs Indeed, the very 
accurate experiments of MM \on Ilumboldi and Gay-Lussac have proved 
that rain-water, the water of tb(!»Seine, and snow-water, contain a mix¬ 
ture of oxygen and azotey»in every 100 parts of which there arc from 
29 to 32 of oxygen, though the proportion of oxygen in atmosphenc air 
IS constantly equal to 21 parts only, ancl that in all seasons and climates 
MM von Humboldt and Provencal havc^ m addition to this ascertained, 
that the absolute volume of tningled gases contained in water near the 
surface is Vff of the volume of water 

^ It follows as a necessary consequence of^ these properties, that the 
•Vdsl extent of sea which covers a large part of the globe, is impregnated 
with a mixture of gases, the proportions of which, near the surface, must 
be similar to those just mentioned 1 have ascertained that it is so at the 
depth of eleven hundred jards, for, in an experiment 1 formerly inadei^ 
in the Meditqiraneaii, sca-watcr, 4rawii from that depth, yielded a mix¬ 
ture which contained 28 parts of oxygen in every 100 

But liere several imporUxit qiu stioiis in terrestrial physics present 
thems<^ves, whicli cannot he solved by the apparatus I then employed 
In proportion to the descent into the sea, docs the pressure of the supe¬ 
rior portion upon the infc‘nor become greater , and as a column of sea¬ 
water eleven yards in height, is nearly of the same weight as a aoliimn of 
*air of an equal base extending fxhm the surface of the earth to the limit of 
the atmosphere,^it follows that at a depth of eleven liundrcd yards the 
water sustains a pressure of a hundred atmospheres How enormous, 
then, must this pressure he on beds still lower, if the mean depth of the 
sea, at a distance froub the coasts, extends to several miles, as the laws 
of gravitation seem to indicatef * It has also been proved, by direct ex- 
penment, that water, whose surface is in contact with compressed gases, 

• Tins part of the Bubjj^ct was drawn up by M. Biot, 

\^MtcaMque Ctkstey tom. ii p. 200, 
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and which sustains their pressure, absorbs the j>anie volume of these 
gases as if they were subjected to the simple prcfsurc of a sii?gle atmo¬ 
sphere ; so that the weight absorbed becomes pioportionably greater. ♦If, 
then, the single fact ot a uniform absorption, jiropagated from one bed to 
another thioughout the wholelniass of ivaters, be sufficient to account for 
the preseiite ot a considerable yolume of air, how gieatly may the quan¬ 
tity bo increased if it sheiild be in proportion to the pressure duo to each 
depth* As tins saturation must bait lx en in gtadual operation even 
bincc the seas >\eic foimed, it must also haie moclitied giadually the pre¬ 
existing atmosphere, ajid pel haps Ctmtinui s to affect the pie sent one if 
the affiiiU:y which produces the satuiation is not Switisfied The iiiflucuce 
of t)ies(' phenomena on the state of tlic iitmobpheie, and, consequently, 
on the conditions of existence of the living beings on the suiface ot the 
globe, is amply suffic lent to induce us to exaiiurie them, and to measure^ 
tho cxtcnit ot their operation ^ • 

For this purpose, St is ih suable to obtain soa-water from great 
depths, far from land, and to bnng it to tlie suiface with till tVe .iir which 
it contains This air niVist then be disengaged by boiling,^ its volume 
measured under the ordinary pu s^fuio of the atmospbcio, and Ihially 
subjected to clieniictd anaHsi" la tlx so opeiatioiis tlic^oiih difficult one 
18 that of drawing the natci fioin the dcsiicd depth, and biingnig it to 
the suiface with all its contents First, cau^ must lie taken not to 


employ vessels which aie exhausted w tilled with a^r only, deMgned 
to open and admit the watci at the assigned depth, foi the pressure 
to which they must be subjected beloie they are deep enough, will 
cause the watei to filtei thiougli the joints of the most perfect pli^s, 
or crush the vessel if these resist And, secondly, it the gaseous mixture 
contained m tlx deep lying beds is suhjcctul to the same piessure which 
they undcigo, it will expand inversely when the apparatus is bioughtnear 
the surface, and will either escape by the plug, or burst the vessel con¬ 
taining it In order to avoid these contrary ctlecta, a hollow glass cyhii-i 
der ought to he cmplo>ed, cIoscmI at one ‘extremity by a solid plate ot 
metal, thus ionning n complete bucket pro\ided yvith a handle, to wluch 
a cord is attached to let it donii to the dcqiths ot the sea This bucket 
being empty, and open to the surrqunding uater, descends into the 
diffeient bods without being iTi|urod liy their pressure When it has 
reached the roquiied depth, another cord is piiUeel, .this is attached by 
an inverted handle to its lower part, and jberies to nnert it This second 
cord IS then employed to draw up the appanitus, and m order that it may 
not get entangled with the fiist, it is woiked fioin the other end of the 
ship The cylinder of glass has two bottoms, one fixed, the other move- 
able The latter is m reality the pistoif of an air-pump, which descends 
by its own weight, when the bucket is drawn up, at the same time, the 
fixed bottom has a small hole, furnished with a valvc>, opeiung inwards 
by the pressure of the suriounding water, and allowing it to enter into 
the empty space made hv the descending piston , When this lias com¬ 


pleted its descMit, and the space is filled, the \ahe in the fixed bottom 
closes by its owti spnng, and the admittect water is tliiis separated from all 
during the drawuig up* But if this water contain compressed air 
can counteract its expansive tendency, oi that of the air it co^l^talns, 
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when it IS brought to the suifaro, where the pressure of 'water externally 
IS remove^d, it will t^eii either escape or huist the appaiatus To guard 
against this, a free issue must he pio>ided toi all possible expansion 
either of the water or air Fortius purpose the hxed bottom is furnished 
with a lateial tube which leads to a giis-bl|iild( r, the latter having been 
first filled with then emptied and pressed together before the sink¬ 

ing of the apparatus Tliib bladder will icoene.all the an which may be 
.disengaged from the watei on appro.i(hmg the surface, and, if any be so 
disengaged, will return inoic oi less inflated Then by closing the stop¬ 
cocks with wdiich the tube is piovidcd, the bladder may he separated fiom 
the vessel containing the watei, its lolumc mcastiicd, and the enclosed 
air aiuily/cd , after thw, the an winch ni.iy still remain m t^e water may 
be examined, and also ^xll th(‘ buhstauccs which the w^ater may holii in 
solution Such is the aj>paiatus which Iwis been intrusted to the com¬ 
mander of the lion if c , ami llie /oal, as well as the intilligencc, of that 
oflicer, affords us the assurance, tliat, under liis directions, it will be 
usefully < n^ployed to solve the vaiious questions nidic«it(d above, relating 
.to •teiresti-Kil ph>sics, questions which, besides their purely scientific 
interest,•have an additional inipoitam e attached to them, by the know¬ 
ledge which then solution w^ould supply lespecting the permanence or 
variabikty of our atmosphere*, and the conditions of existence of the 
animated beings which exist ui ihe depths of the sea 

• CrRRFNTS 

• 

The Atlantic ind Pac ific Oceans, and the Medrt(*rranean 8ca, are 
tra'vcrsed hy numerous *curri nts, whicli are the more dangerous, as they 
carry vessels out of then propci couise, w^itliout the pilot suspecting it, 
in cloudy weather, paitauKnly, he has no meaiis of ascertaining their 
influence Among the phenome iia of the seii, and consuhiid m their 
^twofold connexion AVI ill tiu ory and practice, there aie icrtamly none more 
• dAerviug than those of a high degree of attention by iiavig.itors of (very 
countiy Tlie numerous mtmoirs and Avoiks specially appropriated to 
the subject, hucIi as those of Ducoudia}, lloinmc, and oAxn the posthu¬ 
mous and scientific treatise of Major Reiiiicll, 'which has ri ccntly appeared, 
are very fdr,^n my opinion, froiQ^huAjiig exhausted the subject Of this 
the reader will, finally, be able to judge 
• • 

Ox Tins CAisL or Ct'UiiENTs —The most remarkable currents ob¬ 
served by navigators aie, in the Atlantic — 

The current, which, having goin round the Bank of the Agulhas and 
the (^Upe of Good Hope, proceeds from south to iiortl^along the 
' western, side of Africa, As far as the Gulf of Guinea 
The current, termed equinoctial, which runs invariably from east to 
west on both sides of tlie equator, between Africa and America 
Tlic current wliith, after having issued from the Gulf of Mexico by 
• the Straits of •Bahama, runs at a certain distance from the coasts 
of the United f:>tates m the direction of N E as,far as the Bank 
of Nantucket, where i?s direction is changed 
•Lastly, the current, by the action t)f which the waters of the 
' Oceau which wash the oodsts of Hpain, Portugal, and Africa, 
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from Cape Fiuisterrc as far as the parallel pf the Conanes, are all 
directed towards the Straits of Gibraltar ^ ^ 

What IS the cause of these currents ^ g 

The trade-winds, according to some, by continually blowing' from 
east to west iii the Indian Ocigaii, must produce a hqmd intumescence on 
the eastern coast of Afnca near the equator Thi*^accumulated water 
flows continu.illy from iiQjrth to* south ^^through the Straits of Mosambique 
When it reaches the parallel of the C’apc oi Good Hope, the eastern wall, 
or mound ^\hich had hitherto maintained it being discontinued, the 
water necessarily flows wcstw.ird i![t is thus that it forms the current of 
the Agulhas 

The equinoctial current of the Atlantic is attinbuted to the constant 
impulsion of the trade-vund on the waters in the vicinity, and to the 
north and south, of the equator 

The Atlantic equinoctial current, in this respect resen bling the 
equatorial current of the Indian Ocean, must produce a great accumulation 
of water along the first coast Avhicli presents itself asab«vrricr, this 
coast IS Amciica Hence results a gt rural movement of the Caribbean, 
sea towards the strait w'hicli separates tin eastern point of Yuiataii from 
the weshrn point of Cuba, this pioduces an deration of the level of 
the sea in the Gulf of Mexico , and this elevation, finally, is the cause 
of the rajud formed by the accumulated water in tlie Gulf, at its escape 
from the 8trait of llahamti, the prolongation of whicli bpcoYnes the Ou/f- 
stream 

With respect to the current in the Straits of Gibralhir, it might be 
caused by a depression of the level of the Mediterraiu'an, and this de¬ 
pression might be occasioned h} an excessive craporation, which the mfl&x 
of the tributary nrersis insuflicient to comjenvitc 

These explanations aic simple, they appear to lest on physical 
causes the action of which must take place iii the direction that is^ 
assumed, and the most Intelligent obseivers, Fiaiikliii, Ecnneil, &c, 
have adopted them , jet, I am about to prore that they are not so coni- 
pletelj established by obserration, measurement, and experiment, as to 
proent us from eutertainmg legitimate doubts on tlie subject 

A continued and strong wind raises the level of the s^a along the 
coast towards which it tends to direct tlic water, thus, at Bre*»t, Lorient,. 
Bothefort, &c, the tide is ahvajs highest, all others cvrcumstances being 
equal, dunng a mevt wind So on the opposite shores of the Atlantic, 
and along the coasts of the United States, it is, on the eonirary, the 
east wind which produces this effect So it is by muih winds that the 
waters of^the Mediterranean are accumulated m the ports of Genoa, 
Toulon, and Marseilles, and by north winds in those of Algiers, Bf^a, 
and Tunis These facts are not disputed, nor do they admit of being 
called in question It onU remains to determine the ^alue of the acci¬ 
dental changes of level which winds may ptoduee 

Franklin relates that, in an extensive piece qf water three blagues 
broad, and abou^ three English feet in depth, a strong wmd caused the 
whole of one of the sides to become dry, vfiiilc it raised the water on the 
opposite side three feet above its former level, the depth there being six 
feet instead of three In our own se«^, 1 do not think that iii general, 
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a higher number than, this should be stated as tlio maximum eflect pro¬ 
duced by, the most violent tempests* 

^ The Trade-muds are certainly constant, but their strength is ex¬ 
tremely moderate The depressions of the sea-surface which tlu^y occa¬ 
sion must, therefoie, be xnconsiderablc }t seems difhcult to admit, that 
the vertical fall qf«a yard, foi example, or even t\\o yards, can produce 
currents which are not entirely nnnihirated jifter a passage ol many 
, hundreds of leagues • 

I ha^e stated that the trade-winds, on account of their fcehle in¬ 
tensity, seem little like ly to produw any considerabh intumescence in 
the waters of the ocean I shall evtngo fuitfier, and prove, that, in 
point of fact, the \er)iseas from which cun cuts aj>pear to,emaiiate, are 
exactly, or very nearly, of the same level as those 'which these currents 
, after wauls tia\ersc 

It lijis been mdisputeddy proved by M Lopere, hy ohservations iimde 
dunng tho Egyptian expedition, that the le^el ot the Mediterranean iieai 
Alexandria, IS lower by 20 fi feet than the low watei level of the Red 
*8e*d near Sue/, and hy 32 5 feet than the higli 'Wiitei loel at the same 
place • ^ 

This is certainly a very gieat difference ot level between two seas 
which «iay he considered as communicating with each other, tor, on the 
one hand, the Mediterranean opens into the Atlantic by the* Straits ot 
Gibraltar, oit ^e other, the Sea joins the Indian OeCcan by the 
Straits of Bab-el-inandel^ and, thirdly, the Atlantic and Indian Ocean 
blend with each other at the Ca])(* of Good Hope It is very far from 
my intention to depreciate what is cufious or interesting in such a result 
a:^ this, but I must be allowed to say, that it tliiows no light cm the 
disputed question of tunenis, for, to render the explanation admissible, 
there ought to be a sensible difference bcHweeu the h\el of two conti¬ 
guous seas, lictwcen that from which the curient issues, and tlhit into 
v^iich it flows * 

Further, has a difference of level been clcaily ]>roved to exist be¬ 
tween the Gulf of Mexico m which the Gulf-stioam oiigiimtes, and 
that part of the Atlantic Ocean which washes the eastern side of the 
Flondas and Georgia ^ 

The inliahitaiits of the Istlimus of Panama belie\o, but without 
proof, that the J^aiiifu is highei than tlie Atlantic Ocean Franklin, 
Renifell, &c likewise admit a difference of elevation hut of an opposite 
nature fM ^on Humboldt eonfirmexl this latte i opinion hy barometrical 
obser\ations made at Cumana, Carthageiia, and Vera Cru/, compared 
with others made at Acapulco and Gallao At the thice jdaces fjist 
nieationcd, the waters cippcar«l to him to he aliout ten fe*ct c/6oir the 
level of the Pacific, as taken on the* western shores of Mexico and Pe*ru 
Now, as no one doubts that the general mass of tlie Pac ific and Atlantic 
Oceans has the same level, fliat portion of the latter near the Antilles, 
and thiat which is enclosed in the Gulf of Mexico will thus form a local 
elevation or intumescence of about ten feet ^ 

' t 

• Places art mthtioutd m the Mecli- raisewaters twenty-threc feet ahovt* 
terraflean, whero gusto of wind from the their orthaary lc\cl, but these effects are 
Houth^veet (called l,abe$cha(U») have entirely local 
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Before citing a -work winch does not confirm fins result, I ought to 
mention that iny illustrious fiiend lias hiniselt rem^ked, with usual 
caution, that his observations were not sufficiently numerous to place the 
fact of so small a difference ol level beyond doubt ' 

Two engineers have Litely^iossed America at its narrowest part, m 
order to settle defiiiitfvely the relative elevation of tliQtwo oceans We 
may add that then objec t^was not purely of a ^^cientific nature, but had a 
direct refereme to om* of the grande*.t problems which commerce ever 
proposed,—the possibility of a conimuiiicatioii between the Atlantic and 
the Pacific, across the Isthmus of l*R,paraa Such was the object of the 
iintstigatioru the results of w^huh I am about to state, and which was 
intrusted by general Bolivar to Mr IJoyd, an J^^nglish engineer, and to 
a Swedish captain, named Falitiarc 

This suivey w.is made in 1828 and 1829 The lt\(l used was con¬ 
structed liy I'oiey, of ]jondoii The hue commenced at Paiianiin, on the 
Pacihc Ocean, at tin loci of the highest tides of the ccj[U]nox, coire- 
sponding to the thud day ot the full or of the new moon It^s termina¬ 
tion was at a phwe named Biuja, to which the influence cf2 the tide 
extends Biu]a is on the ri\ci Chagits, about twelve milts from the 
place wheie that nvei euteis the sea of tlic Antilles 

At J’aiiaina, the me in difterenee of tin* h vels of high and low*cwater, 
during spring fich'S, is 21 2 hot At (’liagres, on the Atlantic, this 
difference docs not exceed 1 1 foot ^ 

By iissuining, in each place, for the mean level of the ocean, a sur¬ 
face ec(uall) remote from the siiccc ssivc levcds of high and low water, it 
follows, from the suivey of ]Messi!s Woycl and Palifiarc 

ly/ 1’hat the mean level ol the Ruific Occ.in, at Panama, is 3 52 
feet higher than the mean level of the Atlantic Occau at f^hagres 

2n(l That at tin' instant of Ingh water, the Ocean on the western 
coast ot the Isthmus, is 13 55 feet hightr than on the eastern coast 

Wrd lliat, on the coiitKii}, at tin* instant of low water on the samV 
coasts, the Pacific Oiean is lotrei than the Atlantic 

'riieso obsei valioiis, sceiu, tlnm, to confirm the opinion long since 
adopted, that (he mean levcd of the Pacific is more elevated than the 
moan level of the Atlaiihc, but the difference, instead of being enorm¬ 
ous, as was supposed, is only 3 52 feet It may even be permitted to 
suppose, without in]ustioe to the merits ol Messrs Llojd and Falmarc, 
that, m cairying their operations through a wild country abounding with 
difficulties, III running a line, whose total extent, including siiraosities, 
is eighty-tvvo miles and that, in obseiviiig at 935 stations, they may have 
erred to the small extent of a yard ancl a half It would then follow, 
that there is nothing to jirove that thew is any sensible difference W- 
twceii the mean levels of the two great seas which communicate with each 
other by the Straits of Magellan and Cape* lloni^ 

The labours of Messrs Llojd and FalAiarc, so far at least as they 

f *■ 

• If, after llio sncjUtific memoirs of M they again assunve their full majesty in 
von Humboldt, it is still iiccessarv to re- Mevicc? I would romarh, that the most 
turn to tlu* truly nstomshiiig dcpitssion ' cdovated point of the transverse Ime sur- 
that the Cot tftUn a:/ut South Amencapre- ' vcved by Messrs Lloyd and Falma^b, is 
sent 111 the Isthmus of Panama, before onfy 63 ^ feet above the level of the lAba. 
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apply to the explanation of the rapid cun out winch precipitates itself 
from the^Gulf of Mejjco into the Ocean hy the Straits of Baliama, would 
pi;oYe, hypothetically, that the Pacihc and Atlantic Oceans, viewed as a 
wholte, form a surface of the same level We shall escape fiom this 
difficulty by relating the results of some observations made in Florida a 
few years since, the Frencli officers appointed hy the Auicik an Con¬ 
gress, to survey the line of a canaV desig&ed to^ unite the iiver St Mane, 

. on the Atlantic, with the hay of Appalacdin ola, on the Gulf of Mexuo 

According to the first result ol the ineasurenients, low waUi in the 
Gulf of Me MOO would he highci^^lian the hw wale) of the Atlantic, 
by 3 73 feet A seioud lesult gave a diftucinc^ of the same nature be¬ 
tween the two low wateis, of 2 8 Itet The nn an is 3 28 ket* 

• But even this slight inecjuahty of level is gi( atei than the leal one. 

^ In fact, when we comp ire two seas subject to tubs, it is evidently the 
mean levels, that is to th(‘ surfaies, (ipiaily remote from high and 
low water, that ought to be compared lii tins in&tan<’(% altliough 1 
can pcrctye no reason lor it, the comparison was made he two* n two low 

. w^teis til oidtr to stat<‘ the niatti r aicuraiijv, tin rclore, it is necessary 
to elcv’^atc the surlace taken loi comparison in the Gulf of Mexico to 
half the height of the tide ohser\tS in that gulf The same thing must 
be doiifcj in regard to the eastern or Atlantic bidf of the Floiidas In the 
gulf, near tlie point where the Jewel was terminated, tlie tidedoc^s not rise 
more than aboi^ ten niches yn tJie other suit of the riondas, near the 
mouth of the rivei St ^JallC the tide is about (J5(jfict Low water, 
theieforc, is 2 (>3 feet 11101 c removed from the mean tide at St. Mane than 
ju the gulf If, then,•the mean levels aie leftiied to, as must he done 
to obtain the real result, instead of 3 28 lect, it will be found that the 
difference of the level of tlie two sc'as is 3 28 mnttn 2 03 feet, that is to 
say, 0 03 feet, or about tught inches 

• This quantity ih evidently v\ithiii the limits of ciror, vvliieh observa- 
ttons embracing the whole bicadthof tlic FlSndas must be Ihiblc to But 
even though the differsuc(‘silleged weic real, it may be doubted whether 
anj one would now be inclined to regaid an inequality so unimportant 
as a sufficient explanation of the cause of a current which, issuing from 
the Straits ot Bahama, at a rate of not less than five miles an hour, con 
tinues its progress nearly m a stiaight line into the very middle of tho 
Atlantic, to a dii^tanec of about 1200 miles, without its rapidity abating 
durihg so long a course 

L<y; us now consider the Mcditenantan In this scu the alleged 
lowness of the level,—the presumed cause of the curre iit flowing from 
the Ocean towards the Straits of Gibraltar, is said to lie the result of an 
enarmous annual evapoiation,«v\hich the mass of waters ccmtiibuicd by 
the Nile, the Bhone, the Po, &c is insuffic umt to compensate Direct and 
demonstrative*proofs of this want of compensation aie, it is true, com¬ 
pletely w’anting But if this dbjection be advanced, a new form is immedi- 
atelyjgiven to the a^ument, <ind then it is said (which is in reality the 
case), that in summer, at equal latitudes, the waters of the Mediterfanean 
are about 5^“^ to Fahr wtirmerthan those of tin Ocean, from whicJu 
it inevitably follow's that the first undergo moie evaporation than the 
others, and that nothing more ifWTe<lRired to explain the current of the 
Strait • 
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And this, it must be confessed, \iould be sufficient, if the cause 
indicated were to produce a very sensible differcncf of level the two 
seas Thus, whatever may have been said of it, the problem will he 
found to be reduced to one of numbers, or to a question of fiicf It 
must be ascertained, either by fcalcuktion or experiment, to what extent 
the Atlantic Ocean is*iiigher than the Mediterranean e # ITie calculation, 

1 have already stated, will be <iifficult*to be made with precision, owing 
to the want of sufficient data “With regard to experiment, the results r 
of that which 1 am about to present, seem to me calculated to satisfy the 
most scrupulous minds 

Delambrc had already found, by the great chain of triangles on the 
meridian whipli extends through France, from I>unkirk to Barcelona, 
the means of directly connecting the level of the two seas Tlic triangle# 
comprehended between Rhodez and the Mediterranean, gdirc him for the , 
vertu«il luiglit of that town, a result which ligrccd to a frac/ion of a 
m« tre witli the height, ref cried to the Ocean, that was obtained from that 
portion of the chain placed between Rhode/ and Dunkirk r 

It has already been stated in opposition to this result^ that the, 
ohsenatioiis from which it was deduced, were not alwajs mad^ under 
favourable circumstaiH es , that they should ha\c* been many times re¬ 
peated, it intended to be decisive of a difference of level, anil that, 
moreover, the necessary calculations had neither been made with care, 
nor by melbods sufficiently aceui ate TliQse objections w/*re not without 
weight and for this reason the ofteers of the cofps of higlnieurs-gtogra- 
phes eiideavouied to take ad\antage of the chains of the primordial triangles 
Avliidi stietth m different directions and cover* the whole surface of 
Fiaiicf in Older to suliniit the question of the levels of the two seas ffi 
anew examination M Delcios, among oth< rs, devoted himself to the 
subject lie made extensive investigations, but which, however, are 
still in MS, and 1 have thciefoie to regret that I am unable to state the 
results ill this papci Buf the obseivations which M Coraboeuf hds 
prisented to tlie Aeademy of Scuiiccs, are al'«) as directly to the point as 
could be desired, and weie conducted with a jirocision which it would 
appear difficult to exceed 

This operation, earned on along the southern frontier^ of France, 
during the >ears 182a, 1828, and 1827, embiaced, in the line of the 
shoitest di<«tance, the whole of the interval lying between the Ocean and 
the Mediterranean. Fc* primordial tnanglcs, many of Which 

have their vertices on the 1 ighest peaks of the Pyrenees, join the fort of 
Soioa, iic^ni St dean de Luz, to several points of the plain of Perpignan, 
the siiKill eh vation of which above the sea was obtained by two secondary 
tnanglos All the angles were measuied by M Gambey's rcpeatibg- 
circlc, and wore repeated three times at the least The same was the 
rase with the zenith distances Caie was taken, also, to make the obser¬ 
vations between 10 \ m , and 3 or 4 r M,^onlv, in order to avoid the 
effects of irregular refractionJ which takes place ne^r the horizon^some 
hours after sun-risiug, and before his setting The amount of atmo¬ 
spheric refraction, between each couple of stations, was deduced from a 
comparison of reciprocal zemth distances As assistants in these 
important operations, M Coraboeuf had ,Captain Pcytier and Lieutenants 
Hossard and Testu of the corps of Ingcij^ietirs-gcographcsl , 
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The station at Crab^re is nearly m the middle of the interval ^hith 
separates the Ocean from the Mediterranean The eastern part of the 
chain of tnangles serfed to determine its height above the Mediterranean; 
th^e other part gave the height above the Ocean It is important to 
remark, that the calculations could have been made by a variety of distinct 
combinations, among which M Corabceut made ehoice of three lie 
ascended, m the*first place, from, the Ocean and the Mediterranean to 
Craberc, following the single series of vertices which bounded the chain 
on the south , then, secondly, by taking exclusively the northern vertices, 
then, thirdly and fourthly, by travelling diagonally, that is to say, by visiting 
alternately a northern vertex and a* southern one The following is the 
result of these various combinations — • 


• 

Height of C 1 ib^ro 

Ahovi tiu 
MiUiteirini in 

Abovi. tlu 
ihitiii 

Dlff 

• 

By the line of the soutliem vtriiccH 
• By the of the northern vertices 

By the first diagonal line 

By tl* second diagonal hue ^ 

2611'*', d7 
26 H , 

26.« , 87 
2632 , 7'1 

2622’", 95 
2612 , 07 
2611 , 61 
2632 , 49 

O'", 42 

1 , 92 

0 , 26 

0 , 30 

Me alls 

2683i , :j0 

2«J2 , 77 ' 0 , 73 


The mean difference, 0'‘\7*'^ (2 4 Eng ft ), is so small, particularly 
when we recollect the extent o^ the line which was levelled, that it cannot 
prevent the conclusion that, in a state of repose, the waters of the Ocean, 
and those of tlie Mediterranean, have a surface of the same level At 
ojl events, there can he scarcely a doubt, that if any diflfcreiico in this 
respect does exist, it is too small to he appreciated 

In tins artic le I wish ftierely to prove that the subject of currents 
IS far from being exhausted, that differences of lcv< I, to which hydro- 
gjaphers have recourse for an cxplanatioii o^theni, are either completely 
nugatory, or insignificant, and that there is still room for ample inves¬ 
tigation This object 1 copfceivc I have attained I shall still, however, 
add a few reflections ^ 

The theory of currents has made little progress hitherto, because 
those phcnoineiia have bhiefly been considered which affect the surface 
of the sea Currents produced by differences of saltncss and of tem¬ 
perature exist at all*depths There are currents, for example, in contact 
with*the very bed of the sea, which transport the cold waters of the 
polar zofles as far as the equator Near the poles these waters, like the 
solid part of the earth that supports them, move at a very blow rate, 
from west to east As they pass by degrees to temperate *and warm 
regions, they amve at greater terrestrial parallels, which thenceforth 
move quicker than they, and hence the relative currents which run from 
the east to the west, and of which the volume is equal to that of the polar 
currents 

k IS, if I am n^t deceived, by placing them m this point of view, 
by descendmg, m imagination, to the profoundest dep^is of the ocean, 
and by applying to the sea the theory which has already given a satis¬ 
factory explanaUon of the trade-winds,*that we shall succeed m un- 
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ravellmg the subject under consideration It will thus, in my opinion, be 
equdlly possible to concene how currents of \ery inconsiderable Telocity 
cross such immense extents of sea, how they «Tre inflected and reflected 
in their course, by the coasts ot continents and islands fvhtle yet nt a 
distance» and how they deviate when they approach banks, such as those 
of the Agulhas or Newioundland, on which there is not less than fifty-fiye 
fathoms of water ^ , 

• 

Sea or (P'arecJ —Among the phenomena of the ocean, 

which, although so long known to us, may yet become the subject of 
cunous investigation, 1 should be inclined to place that of the Weedy 
Sea, or tlifc Sia of Wrack ^ 

'llicse nanus arc applied to a poition of the Atlantic Ocean, 
situated to the west of the Azoies It is, on an average, fiora forty 
to fifty leagues in width, its extent in latitude is 25° and the 
space which it occupies is nearly fqual in .irea to the suiface of 
France- It is entirely coveied with pLints fFocus nalans) The 
Portuguese call it Mar dc^Satgns&Oj OMcdo, Piadenas (Prairies) de 
Ycfva In 1492 the companions of Christopher Columbus were greatly 
alarmed by it,—they conceittd that they had leached the remotest limits of 
the navigable ocean, «md exjiected to Im stopped by the weed, as their 
fabulous »St Baiandaii had foiiii(*rl> been b\ the ice of the polai legions 
l3y examining a multitude of observations on the subject, deposited 
in the aichives of the Englisli Admiraltv, in order to determine the 
limits of the Sea of Sargasso, Major Reiincll found that this great bank 
of fucus had inidcigone no change^f place between the years 3778 and 
1819, eithoi 111 longitude or latitude Tins lemarkable permanency of 
position iM \on IJmnboldt has slioAvn to have existed so far back as the 
end of the fifteenth ceiiturv, by discussing the observations of Columbus 
Throe diflerent explanations have been achaiiced to account for the 
existence of Fitctn ?iaians ia this sea Some are of opinion that there 
aic, in thc'se latiludes, numeicms banks at the bottom of the ocean on 
which the fuel glow, and from whuh they are "accidentally detached, 
others, that these plants vegetate, and develop themselves e>en on the 
surface of tlic water, but the opinion most generally received is, that 
the Hta of AVeeds is merc'ly the site where the Gulf-stream continually 
dc‘posits the plants with which it is loaded on issuing from the 
Gulf of Mexico 

This last-mentioned hypothesis has l>een adopted by Major Renrell, 
although it IS ^ery far from explaining why a great proportiofi of the 
floating weeds m the S<en of Saigasso are, instead of being faded or 
decayed, m a state of great freshness Indeed, English navigators never 
fail, when they speak of these regions, to mention the fresh weed, and 
the weed much decayed Clinstopher Columbus himself, as M von 
Humboldt has remarked was likewise muc^ struck with the mixture of 
yerba muy vteja y otta muyjresia 

irhe floating fuel of the Sea of Sargasso are^ always destitute of 
roots and fruit, •If we suppose them to bQ;de> eloped in the same region 

* It would therefore be 140 to 1^)0 milea from cast to west, and about 1700 juilea 
from north to south $ an area of about 264,000 square miles —£d. 
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where thej are found, wo must consider them to In?, as M Me^en has done, 
similar to fiesh-water algse, miiny of which multiply onlj h} new bicinchcs 
It will likewise remain to be explained b) what means ir is that the 
wateis over such a great extent of sea escape so completely from the 
action of wuuds and currents, that centurjps haie not been suthcient to 
disperse the plants^which were found collected tlif*e at the end of the 
fifteenth century, when the galleys* of Cdlumhus j)loughed tiuough them 
for the first time • 

It doubtless appeals moie natural to suppose, that, in proportion as 
the winds and currents diivc the flo 4 tiug fuci beyond the ordiii.iry limits 
of the 8ea of Sargasso, their plrices at the surface* are occupied hy others 
detached from the hojtoin According to this h}pothc!>is thfl fuel are 
i^ationary m appearance only, the sea would ah\a>s ‘appear alike 
coveied o\cr the region which produces them, }et the individuals would 
•be continually iegoiicrate<k 

"VVhat, then, is necessary at the piesent time to throw light on Ibis 
curious point in tenestiial physics ^ A lew expeiimcnts, winch, 
though extremely simple, are still waning to science,—soundings, 
^sufficiently deep, made along the borders, and towards the centre, of the 
Sea of &rgasso • 

[To be concluded m our nett ] 
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Tljis University is at length constituted by Royal Charter, of which 
the followihg IS d vcTbatim Copy ~ 

lyiLUAM the Focrth, by the graceof God, nour pioportiouod thereunto, we do, by 
of the United Kingdom of Great Britain 1 \irtuo of^iur pr<rogati\o Royal, and of our 
lUidTlreland, King, Defender of the Faith, ' esjiecial grace, tirtain knowledge, and mere 
to all to whom these presents ahaU come, . motion, hy tlusc prcHents, for ns, our hens, 
greeting Wlicn as, wp ha^ e decuu <1 it to I nnr! sun cssors, will grant, dcclan, and 
be the duty of our Ro^al ofhcc, for the , coustitute,— 
advancement of religion and inoraliti, and ' 

' the promotion of usetul knowledge, to hold Our right trusty and itvoll-bGoved cousin, 
fbrth to all elalbes and denominations * 0 ! William Gnv* ndisli, Earl of Burlington 
our faithful subjeeis, without any distinc* Thn Right Rev Father 111 God, £d- 
tion whatsoever, m cnioiiragcmcntfor pur- 1 ward, Lonl Bishop of Durham 
suing a^Lgular and liberal course of cdu- ; The Right Rtv I atlicr 111 God, William, 
cation, and considering that many persons ! Lord Bishop ol Chichchti r 
do prosecufi? or complete their studies, | Our nght trusty and W( 11-bcIoved Coun- 
both in the metropohs and in other parts | cillor, Henry Baron Brougliam and Vaux, 
of our United Kingdom, to Hhom it mix- and 

pedlel^t that there should he offered such ' Our trusty and wcll-hefbvid George 

facihties, and on whom it is just that flicre BiddcU Airy, Ew(, our Astronomer Rc^l, 

should be conferred such distinctions and and Fellow of the Royal Society 
rewards as may mchne them to persevere Andrew Amos, Fwi, Barnstcr-at-Law. 

in these their laudable pursuitse Now Thomas Arnold, Doi tor 111 Divinity 

know ye, that for the purpose of ascirtam- John Austui, Fsq , Bamstcr-at-Law 

ing, by means of oxaminn^iou, the persons 1 Neil Arnott, E«q , Doctor m Medicine 

who have acquired proficiency m literaturt, j John Bacot, Esq 

Science, and art, by the jiursuit of such { Francis Beaufort, Esq , Captain of ou^ 
course of education, and of rewarding them Royal ^Navy, Hy droj^raplier of the Admi- 
by academical degrees, as evidence of their * ralty, and Mi mbtr of the Naval Society 
respective attainments, and marks of hg- 1 Archibald Billing, Tmi , Doctor in Me- 
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diciiWf Ana of ftia RoytA Ck>)lege of 

VlMtamti. 

wiQiam tISiofkuui Brande, Vicc- 

PmideBt o( ^ Boyiftl $deiety. 

Jocaoi <!^i^ Esq., Poctor m Medi- 
cme, Follow of ttio GoU^o of Fhvsicuin^ 
And of %) Boyol Society. ^ 

F))4ip Cooil Chnnpto^ Eos, Doctor of 
Civil LttW^ Fellow of the Ho^l Bdciot^^ 
and out Surgcon-Oeneml In l/elund 
John Dalton, Floq , Doctor of Civil Low, 
and Fellow of the Royal Sot iet\ 

William Kinpson, Esq., J3iirr)ster-at-» 
Law, Profpfwor of General Polity and tlie 
Laws of Eivdand nt tlie East India Colle^L 
Michael Fnrijday, Esq, Doctor of Civil 
Low, Eellew of the Royal So( loty 
Sir Stephoii Lo\ e Hiimmick, Bart, Doc¬ 
tor m Medicine, Fellow ot the Ro^al"Col¬ 
lege ^>f Physicians, and of the ROyal Society 
Tolin Stevens Heuslow, Clerk, Mohtir 
of Arts, Professor ot Botany in tho Uni¬ 
versity of Cunibridge 
Cormhus llewctt, Esq , Doistor m Mo- 
clicinc, and Downing Professor of Midi- 
Lim m tin Uimirsity ol (*umbridgt 

Thoiimh Hodgkin, Esq , Doctor in Me- 
duiiu 

Francis Kicninn, Esq 
JohnCiorgc Shaw Ltfevre, Esc^, Ftl- 
low of llu Ru>ul Society 
John William Lubbo'ik, Esq , Vice-Pre¬ 
sident and Trittsurtr ot tlu Royal Society 
Sir Janas M^Gngor, Bart, Doctor yi 
Medicine, Doctor ol Civil Law, Fellow of 
the Royal Society, Fellow ol tin College ol 
Pliysicians, one ol onr Physiciuiib Extraor¬ 
dinary, and Director-(<^iicral of the Army 
Medii^l Board 

Richard Rainy Pcinmigton, Esq 
Vj^Joncs Quam, Esq , Doctor in Medicine, 
4r'Tobn Rideout, Esq 

Peter Mark Rogi t, I sq , Doctor in Me- 
cticine, Stentary ot the Royal Society 
Nassau WiUimn Simoi, Esq , one*of the 
Masters of our High Court of Chaucery, 
and Fellow of the Roy il Sot loty 
Joseph Henry Gcrrard, Doctor of Laws, i 
Principal of the Bristol College 
Richard Slictpshouks, Clerk, Fellow of 
the Royal Society 

John Siins, Esq , Doctor in Medicme 
Coraop Tlurlwnll, Clerk, Fellow ol Tn- 
mty College, Cambridge 

Tames Walker, Esq, Fellow of tlie 
Royal Sotiely, and 

Henry Warburton, Esq , Member of the 
Commons* House of Parlimneut^ and Fel¬ 
low of the B<^al Society 
During our Royal wilf and pleasure, and 
all persons whom we may heritor appoint 
to be Chancellor, \ ice«Chancellor, or Fel¬ 
lows, 08 hereinafter* mentioned, one body 
politic and corporate, by the name of the 
Univtrsity of London, by which namo such 
body politic shall have perpetual succession, 


and shall have a common smd, and shall by 
the some name sue and be sued, implead 
and be impleadpd, and answer^ and be an- 
swerod unto in every Court of ns, our heirs, 
and successors And we do heroby will 
and ordain, that by the same name they 
and their successors shall be able and 
pable m law to taVa- purchase, and hold to 
(them and their successors any goods, chat¬ 
tels, or personal property whatsoever, and 
filiall also be able and capable iii law, no^ 
withstandhig the statutes of mortmain, to 
take, purchnsT, and hold to them and their 
flucccbsors, not only all such Ituids, build¬ 
ings, hereditaments, and possessions, as may 
bt from time time exclusively used and 
ocf apicd for the immediate ])urposos of 
j said University, but also any other lands, 

I buildings, hereditaments, and possesBior^ 
i whatsocvel*, situate within our Uiuted 
I Kingdom of Great Britain and Inland, 
not cxcpt ding the annual value of 10,000/ , 

' sudi nmiual value to be ^aleulatid and 
I uscertiuicd at the pi nod ift taking/ju"- 
, elmsmg, or acquiring the samg; and that 
tlie> Olid tlieir siicccsHors shall hi able and 
^ e ipabJc 111 law to grant, demise, alien, or 
' otiurwisc disposi of, all or any ^ f the pro- 
, perty, real or personal, belonging to the 
Slid Cinvcrsitv, and also to do all otlior 
inaticrs incidental o ^Appertaining to a 
body t orporate And w'l do hereby further 
will and orduin tliat the said bodv politic 
and coqHirato shall consist of Chancellor, 
one Viee-Chancellor, and such number of 
Fellows or Members ol tlie Senate as we 
blmll from time to tune appoint midbr our 
sign manual, and that our right trusty and 
right w^ell-belov ed cousin tlie aforesaid 
William Cavendish, Earl of Burlmgton, be 
the first Chancellor, John William Lub¬ 
bock, Es(i, the Viee-Cliancillor, and the 
aton said Edward Lord Bishop of Durham, 
William Lord Bishop of Cluchester, Henry 
I Baron Brougham and Vaux, George Biddell 
Airy, Andrew Amos, Thomas Arnold, John 
AisLstin, Neil Arnott, John Bacon, Francis 
Beaufort, Archibald Billing, Willum Tho¬ 
mas Brande, Tamers Clarke, Philip Cecil 
Cramptoii, Juliu Dalton, William Empson, 
Michael hari^ay, Sir Stephen Love Ham- 
imck, John Stevens lleilslow, Comehus 
Ilewett, Thomas Ho^kin, Fraucis Kiernan, 
Tohn George Shaw LefevTe, John William 
Lubboek,Sir J amesM^Ongor, RichardRamyr 
Peninngton, Jones Quain, Jolm Rideout, 
Peter Mark Roget, Nassau WUluim Semor, 
Joseph Henry Gerrard, Richard Sheep¬ 
shanks^ John Stma, Coruop ThirlwalL 
James Walker, and Henry Warburton, be 
the first Fellow's and Members of the Senate 
tliereof That 'whenever a vactmey shall 
occur cfn the oihec of Cliancellor of the said 
University, either by death, resignation, or 
otherwise, we will, under our sign 
nonimate a fit and proper person to be 
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Chaaoellor instead of the Chancier ooca- 
Biomng suoh vaconey That the office of 
Yice-Gbanq^llor of the sai^ UmversitY shall 
be an annual office; and the Vice-Chan- 
celAr ^erembefdlre named shall, at the ex- 
}>inition of one year from the Ist of Jul^, 
ISdJy go out of offiee, and the said Fellows 
or Members of the^^nate shall, at the 
meeting to be lioldon by them for that pua- 
pose, on some day within a month before 
ithe expiration of the tenure of the said 
office, of which dut notice shaft lie #?iven, 
elect one other fit and proper person to be 
tho Vice-Chancellor of the said Unnermty,* 
and so from tune to tune annually, or, in 
cast ot the death, resignUtion, or other 
avoidance of siuh Vict-Chancellor, hefort' 
the expiration of Ins year of office, sliall, at 
^ meeting' to bo holdcn by them for that 
purpose as t^on os (*onvenientl)^ina> bo, of 
whiih dni? notice shall be given, clcH^t some 
otlier fit and proper person to be Vice- 
CJiauccllor far the rcinamder of tlic jear 
^ A*hich sueff death, rcHiguation, or other 
avoidaiiot |^iall liappeii, such person to be 
chosen from among the mat Ives by tlie ma-* 
jor jiart of the Fellows present at such 
meetmg, %ud to be approvinl ot by tin 
Clmnccllor of the said University for the 
tunc being 

That we rew'rvgjfgo ourselves to the 
visitor of the said University ^t Loudon, 
with authority toik) all tliuigs which pertain 
to visitors, as often us to tis shall seem 
meet 

'iiiat the Chancellor, Vice-Chancellor, 
and Fellows for tin tunc* bemg, slwll have 
the entire inanagemeiit of, and supcrui- 
yindoiicc over, the aftairs, concerns, and 
property of the said Umv< rsity , and in all 
unprovided for by this our charter, 
it shall be lawiul for the Cliancell^r, Vice- 
Chancellor, and Fellows, to act m sucli 
manner as shall appear to them best cal¬ 
culated to promote tlic purjioscs luti ndod 
, by the said Umversity, and the said Chan¬ 
cellor, Vice-Chancellor, and Fellows, shgll 
have full jiowor from time to tunc to make, 
and also to alter any J>y Jaws and ngula- 
tions (s(» as tho same be not repugnant to 
the laws of our realm, or to the gefteral 
objects and provisions of this our charter) 
touching the exanimations for degrees, 
and the granting of the siuni, and touch¬ 
ing the mode and time of convening the 
meetings of the Chancellor, Vice-Cftan- 
cellor, and Fellows, and m general touch¬ 
ing all other matteA whatsoever regarding 
the said University , and all such If-laws 
and regulations, when reduced into writ¬ 
ing, and i^ter the common ^eal of the said 
University shall liave been affixed thereto, 
sliall be binding u]hiii all pefsons mcAbers 
thereof, and all candidates for degrees to 
be oonIVred by the same, all such by -laws 
and regulations having been first subirnttec^ 
Voj 11 , 


to one of our pfindpal Seerotanei of State, 
and approved ci and eountervgnnd by Him, 
That all questions which diai! come 
before the Cbanoallor, Viee-Chaaorilor, and 
Fellows, shall 'be decided by a majority of 
tlie ijgiembere present; and the chairman 
at any such moe^ng shall have a vote, and 
in ease of on equahty of votes, a seeond or 
castlig vote 

T)^at no question shall be decided at any 
meetmg unless the Chancellor, or Vice- 
Ciiancollor, and five Fc Hows, or, m the ab- 
iBcnce of the Chancellor and Vuse-Chiin- 
oellor, unless eux Fellows at the least, shall 
be present at the tmie of such eleoisioiu 

That at every meeting the Chancellor, 
Vice-Cliancellor, and Fellows, the Chan¬ 
cellor, or m his absence the V ice-CJiancellor, 
shall preside, os chairman, or in the absence 
of both, a cliaimian shall bo chosen by the 
members present, or the major part of 
them 

That tlio svid Chance llor, Vice-Chan¬ 
cellor, andPFolluws, for the tune being, shall 
have full power trom time to time to ap¬ 
point, and, as they shall si'e occasion, to 
remove all ckamiuers, officers, and servants 
oftlicsanl University 

That once, at least, in every year, tho 
said Chancellor, Vico-Chnuccllur, and Fel¬ 
lows, shall cause to be luld an examination 
of eanditlates for degrees, and on every 
such examination the candidates shall be 
(fiaiiuiied eitlu r by examiners appointed for 
till purpose from among the Fellows by tho 
said Chancellor, Viee-C’luinccllor, and Fel¬ 
lows, or by other oxanmiers so to be ap¬ 
pointed , and that oil evt r> such examitia- 
tioii the c aiididates shall b( examined in as 
many bnyiehis of general knowledge as the 
said ClicUict Ilor, Viee-Clmiiccllor, and Fd||| 
lows, shall consider thi most fitting subjects 
of such examination And wherr os it isexpe- 
dient to extend the bciiehts of colleges and 
establishments already instituted, or which 
may be hereafter uistituted, for the promo¬ 
tion of literature, science, and art, whether 
incorporated or not inc orporatod, by con¬ 
necting them for such purposes with the 
University created by this our Royal cliar- 
ter—Wc do lu roby further will and onlam, 
that all persons shall bo admitted ns can¬ 
didates for the resije»Ltive degrees of Bache¬ 
lor of Arts, Master of Arts, Bachelor of 
Laws, or Doctor of Laws, to ibe conferred 
by the said University of London, on pre¬ 
senting to the said Cliaucellor, Vice-Chaii« 
cellor, aud»Fellows, a certificate from any 
of the institutions hereinafter mentioned, to 
the effect that such candidate has completed 
the course of instruction which the said 
Chancellor, Viee-Chan^llor, and Fellows, 
by regulation m that hcnalf shall detenpme. ^ 

Tlmt such certificates as aforesmainay 
b< granf^l from our college called 
University College, or from our College 
2 1 12 
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called King's College, both situate in 
London, or from such other institution, 
corporate or tminoorporate, as now is, or 
hereafter shall be, esiablishod for the pur¬ 
poses of oducatiou, whotlur in the metropo¬ 
lis or elsewhere within our United Kingdom, 
and os wc, under our sigti manual, shall 
hereafter authorize to issiii'suoh certiilcatos 
And for the pnrjioHi of graiitpig the de¬ 
grees of Bachelor of Modicine, and Pot- 
tor of Me»hc me, and for tho improvement 
of medical education in all ita branches, 
lua well 111 medicinu as in surgerv, mid- 
wifer>, and pharmacy—do further 
In reby will mid ordain that the said Chaii- 
collor, Vico-Ohaiteollor, and Fellows, shall 
from time to time rejiort to emo of our prin¬ 
cipal Secretaries of State, what a])pf ar to 
them to bo tho medical institj^tions and 
schoc<s, whether corporate or nnincorpo- 
mti d, in this our metropolis, or in othc r 
parts of our United Kingdom, from which 
cithi r singly or jointly with othc r m* dical 
institutions and selniols in the c ohntry or in 
foKogii parts, it nia^ be ht and ovpr dient in 
the judgment of tho said Chaiicilloi, Yiei- 
Chnnoellor, and Fellows, to admit cnndi-I 
date's fc>r me dual elt'grees, and on approval 
of such report by our said Seen tary of State, 
shall admit all Jiersuiis as candidates for the 
resjiectivc degrees eif Bachelor of Mediciiu 
anel Doctor of Medicine, to be conf* rred by 
the said Universitv, on presemting to tin* 
said Chancollor, Vie*e-Chaucellor, and Feh 
lows, a certificute from an^ such institution 
or sehisd, to tho efti»ct that sutli candidate 
has complete<l the' course of instruction 
whuh the said Chime elfor, Vico-Chnnccllor, 
and FelloAVS, from tune to time, and with tho 
approval of one of our principal H^'crctunes 
of State*, to vary, alter, and amend nnv such 
reports, by striking out any of tlio suiel in¬ 
stitutions eir se hools ineludeel therein, or bjr 
adding others thoroiinto 

That tho said Uhancoilor, Vice-CIinn- 
collor, and Fcllons, shall have power, aftc'r 
examination, to confer the stecral degrees 
of Bache lor of Arts, Master of Arts, Bache¬ 
lor of Laws, Doctor e»t Laws, Bachelor of 
Medicine, Doctor of ModuMne, and to ex¬ 
amine for medical degrees in the four 
branches of mediciiu*, surge^ry, midwifery, 
and pharmacy, and that such rensuimble 
fees Btudl be f liargod for the degrees so con¬ 


ferred, as the said Chancellor, Vice-Chan¬ 
cellor, and Fellotts, with the approbation of 
the CommiBsioness of our Tr<vsur>, shall 
from time to time direct, and such ifees 
shall bo carried to one gem ral tee fund for 
the payment of the expenses of the said 
Universitv, under the directions and regu¬ 
lations of the Oomissfsioncrs of our Trea¬ 
sury, to whom the accounts of income and 
cxjienditurc of the said University sliall 
once m i very year bt submitted, which nc-*- 
counts shaft be subjeut to such examina- 
ctiou and audit ns tho suid Commissioners 
may direct 

That at the conclusion of every exami¬ 
nation ot tho candidates, the examiners shall 
declaim tin name of evtry candidate whom 
thc^ shall have deemed to be emtitled to any 
of the said dt gr«*cs, and the d( pai'tments oL 
knowledge ''lu winch his profVviemcy shall 
have been e vine-cd, and also his proficiency 
111 relation to that ot other candidates, and 
he sliall icrcivt fiom tin siudwCham elLor a 
certifkaU, niidtr tin seal ofW said Uni, 
versity of London, and signed the said 
'tMiaiu c'llor, m which the jiartieulais so de- 
1 clnn d shall be stntcil 

Provided alwavs, that all bjHlaws anel 
rcgulitions made from time to time touch¬ 
ing the I xammatioiis of candidates, ami 
granting ot lUgrees, sfall be submited for 
the conHido''otion of one of our principal 
Secretaries of State, to be approved of by 
him 

Anil, Ustlv, w( do hiri-hj for ns, our 
heirs and sui ccBsors, griuit and det'laro ^liat 
thesi* oifr letters patent, or tlie enrolment 
or cxemphhciitiou thereof, shall bo in imd 
bv all things v'alid and eftectunl m law, oc- 
t ordtiig to the true intent and meaning of 
tho same, and shall be eoiistriied andmil-, 
judge d in the niost fav Durable and benehcial 
Me use for the ^ best adv uitage of the said 
University, as will in all courts as else¬ 
where*, notwithstanding any non-re cital, mis- 
rccital, uncertainty, or imperfection, ui 
th^ae our letters patent ‘ 

In w itness wherc'of, wo have caused these 
our letters to hr made patent Witness 
ourself, at our [Palace of Westminster, the 
28thMay of Xovcmlier, m tho seventh year 
of our reign * 

By Writ of Privv Seal, 

EDMUNDS. 
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Nomenrlatw^ of Comeh 

Thb designation of comets bv the names 
of men, is now established by custom 
As this practice may be useful in ex¬ 
citing the zeal of dstiunomcis, it may* 
be well to adheic to it One condilioiiT 
however, seems indispensable,—that the 
names shall be constantfy chosen by an 
ifiv amble lule, whuh shall be freC from 
all personal and nalioiidl piejudices 
Whether or not such a rul^ has been 
obseivcd, 4^ith strict justice, up to the 
present time, may be learnt flora the 
following btgtement — 

Three ])fnodical comets are now 
Known ,-^tlie comet whose rc\olu- 
tion requncs 70 >euis the comet of 
3 yeais >cdis J The 

ill at betfrs the name of Halley , the 
second, that of Ernie, the thud, that 
of Bicla lliese three appellations^ cm- 
(Icntlv do not piocdbd Irom tlu' same rule 
In each case of a periodical comet, 
there may be disstmguishtjil,—the aslro- 
nomcr Mdio was the first lo obserxe it 
i\\»i astronomei who was likewise the 
first*lo asceitain, b> the mcays of its 
paiabolic elements, that it had picMous- 
ly appealed, and fiiinll), the astiouo- 
*mer who, b> the study ol Us elliptic ; 
^elAnents, calculated the time ot its j 
revolution We may give thg prcfei- i 
cnee, accoiding to our own peculiar j 
views, either to a calculator, or to the 
obscivei , but the decision once made. 
It would be uijjust not to adhere to, it 
L,et us now, li a\ ing Hallejr out oi the 
question he having been the tii'it who | 
gave sUtention to petioTlieal comc'ls,exa¬ 
mine on what grouiuK the cornel dis- 
covered liy M Pons, on the 2Cth No- i 
vember, i81b, has generally taken the j 
name of Hr Eneke It is, lndl^putabl}, | 
fropv the reason, that the celebrated j 
astronomer of Berlin was tlic fust to 
calc uldte Its elliptic elements, it is, that 
this calculation w»as considered more 
important, more difllcult, an^ more 
deserving of grateful recollection, tnan 
the discovery but it *11118 be ti ue of 

the comet of 1818, lU should pot be 
considered false when applied to the 
come^of 1826 The discoverer of this 
last, whatever may be his rank or posi- 


I tion in the woAd, ought not to be more 
! fav8ured#yian M Pons, the dtscocenr 
of ^he comet of 1818 He ought, in 
justice, to give up the honoui to the 
calculator For the same leason that 
the comot of the short pciiod is called 
llntol KntXc, (and foi mv part, I con¬ 
sider this appellation, hif^ily piopei,) 
the comet of 6^ yeais, should heai the 
name of Gamhaut* Those* who may 
pcMsist in calling it the coimU of Htela, 
will eviddlUly have two weights aiid two 
measures, for the Austrian officer, like 
M Pons, mnpty &ato the comet hefoie 
any other ohsenei—he followed its 
march abiong the constollaiions, hut he 
calculated neither its parabolic, nor its 
elliptic orbjt —Aiiauo 

Honour due, and granted —Mt Ei ancu 
Body 

I 

' Tin i ircuniMtances of the recent election 
I of a coi responding member of the Sec- 
I tion of Astronomy in the Academic dei* 

' Science'*,of Pans, c annot fad tube highly 
j giutiljing to our scicntilic countrymen. 

At a meeting of the Academy on the 
11 th of Novembealdst, the Astronomical 
Section piisLiited the following list of 
pc rson<^ whose servic es and reputation 
iirastumomieal sc lence the Section con- 
sicleied sulheient to render them worthy 
of the distinction of filling the vacancy 
pioduecd by the death of Mr Pond — 

1 Bady London 

2 Dunlop Paiamatta 

J Caihni Milan 

4 Littrow Vienna 

0 Hhiiscui Gotha 

Two of these, and the (list on the list, 
it will be observed, aie Englishmen 

On the 21st of November, the Aca¬ 
demy proct eded to the eloalioii There 
wejro fort>-tw»o mcmbcis piesent ^who 
voted, and the result was— 

• 34 for Baily. 

7 lor Carlini. 

1 white ball 


* Thci acute and occomplMhed DWetor 9t 
I the (lt>Hervator> at Marvulles, rcMiently 
deceased. 

21 2 
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Mr Baily was therefore declared a 
correspondent member of the Academy 
The scientific rank of England, is, there- 
fore, still maintained in the Astiono- 
miral Section of this distin^;uishod body 

Doubts of the Efficiency of Fusible 

Discs on Steam-boilers r 

^ % 

The use of discs of fusible mctdl, ;is a 
meaiiK of preventing explosion in steam- 
boiieis, though lillle practised in this 
countiy, was considered by our neigh¬ 
bours on the continent as'^ one of the 
most eftKac^ous It received the ap¬ 
probation of the^ Acadimte d(s St uncei, 
and the French government enforced it 
by a law, in which the proportions of the 
alloy^thc dimensions of the discs, &c 
were minutely presdibed Experience 
has since shaken the confidence icposed 
on this means, and a comraission which 
has lecently sat at Toulon Mpoii the 
subject, have decided, that, iii their 
opinion, these disis fuinish no pie- 
servation against explosions, but aio a 
souiecof real dangei The statement 
which this cumniission laid bcfoio 
the Government, has induced the 
latter to take into consideration the 
propriety, not only of suspending the 
pieseiit legulatioiis winch eiifuicc thei|; 
use, but, in the new ones about to be 
issued, of fui bidding the use of these discs 
altogether in every kind of stcam-gcneia- 
toi,‘whethei in navigation or manufac¬ 
tures 

The proposal for the adoptiotw> of this 
moans of security, having pioceeded 
from the Aiadctny, the Government 
have thought proper to call upon 
that body foi, an examination of the 
objections which have been raised, and 
foi a thorough discussion of tins im¬ 
portant question 

The academy have appointed MM 
Arago, Dulong, Dupin, 1) Arcet, and 
Seguier, to report upon the subject j 


Piopo/tion qf Iff ants Still-born 

From an enamination of documents, 
selected as favoiiiable to a correct (re¬ 
sult, It would appear, that the number 
of children still-bom, bears the following 
proportion m the undermentioned places 


Stiasburg 

Hamburg 

Amsteidam 

Oresd^i 

Paris 

Berlin . 


1 in 11 
1 ,* 15 
17 
17 

19 

20 


births 


Vienna 
London . I 

Prussian monavshy 1 

Brunswick 1 

Stockholm 1 

J in the towns 1 
^ im the country 1 
Geneva . ** I 

Issoudun . . 1 

Sens . 1 


1 in 24 births. 


27 

.,1*29 

33 

36 "• 
204 ■ 
.. 38 2 
„ 15 5 
„ 28 0 
19 


Tbe differences that may be remarked 
',in the numbers furnished by the various 
countries ind places are, perhaps, not 
quite so great aj» tliey would appear at the 
first glanco For actually, the still-born 
entei ed in the registers under that nam§, 
may be divided into two classes, one of 
which woUd contain thosewhich are' 
without life at the moment of birth, 
and the othei, those which die within 
the thiec days allowed foF the decla- 
lation of the death to be Vnade I'hc 
uiflueiKe of the law, of onunicipal 
regulations, and of the negligence of 
t^)or and obb( ui c families, ha*^ a great 
effect upon the second class, which 
must be moie numerous in the towns 
and, the great seat^, of nianufiicture, 
than in the villages and in the country 
The tow\i of Issoudun, situated in the 
centre of France, free fioin the agitations 
and changes of the manufactuiing dis¬ 
tricts, of an avei age size and populat&n, 
appearcKl well adapted to affoui a fncan 
between the cities, and the country, of 
France An extract fiom its legister^ 
was obtained, which contains an Re¬ 
count of all infants still-boin, for thirty* 
years -Thc^ proportion, 2 *g, which is 
the result of this rcsearcli, appioaches 
very nearly to the mean of the num¬ 
bers given by M Quetelet for the towns 
and villages of Belgiuir, and to the 
number corresponding to the Prussian 
monarchy And yntil we are in pos¬ 
session of more accurate documents on 
the subject, this proportion, a'a, is, proba¬ 
bly, the true one foi the wbole*of France. 
—Demon^errand 


\P(iradox m graduating Circular 
Instruments* 

In a theodolite constructed by M. 
Gambay of Pans, for Mr Pentland, 
th# minister despatched by the English 
government to*Bolivia, the graduation 
i& sai^l to ha\;p been accurately and 
beautifully executed by a machine, m 
w Inch If w not necessary that the rircle 
to be graduated should have its^^centre 
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adjusted to that of the divtding-plate 
Many skilful mechanicyins do not be¬ 
lieve this to be po'^bible, it is, however, 
as:sbr4ed, that M Gambcy accomplishes 
it with invaitable success, by connect¬ 
ing the tracing-point with an articulated 
tiain of great siiin)4icity The great 
excellence of M Gainbev s instrument 
results, piincipall), fiom the ingenious 
*lools he has designed foi lliCMi fa.bri 
cation The theodolite of Mr Peiitland 
repeats both horizontally and vei ticall) 
and such is the tiiitli find clearness of 
the giaduutioii, that, though the circles 
ye but ft I 111 radius, they can lead 
off with the greatest certainty to Jive 
, seconds 

Chemical Rai/s of the Spectium — 
Somerv^le^ M Arago^ and 
^ ^ » MelJom 

In the fepoit of the meeting of tl\g 
Atademie des Scirnces, on the'21st of 
DeccmliiJi, 18J3. it was stated, That 
after liaiing pointed out the remaikable 
parts of the expenmont, by means of 
which Sig Mellon pio\e(i, tha^ thr«solai 
rajs may prcseicc all lliei^ luminous 
properties, and \ct, at the same time, 
lose all their healing powers, M Aiago 
rc^narked, that the (question might be 
reg.^ided from anotlici point of view 
In his opinion, it would be impbitant to 
examine, if the pioc esses emplojod by 

• Sig Melloni, 01 some analogous ones, 
wsuld not lead to the fact of depri\ing 

• the solar rajs of their chemical effects, 

if, in a woid, of the three piopcitics 
which solar light possesses W'hon it 
reaches the caitb, tiz 1, that of illumi¬ 
nating , 2, that of lieating , and d, that 
of decomposfiig, oi affecting cbcrrncai 
combinations, it would be possible to 
remove the two la*^, aind preserve the 
illumhiatitvg propertj only ^ 

“This experiment, conlinuM M j 
Arago, ‘^appears to me as if it would I 
produce some curious consequences, and | 
in the past week I hid iieailj vuldcd ' 
to«ilie temptation of trjing it H*it, as 
it was possible that Sig Mclloni might 
also ha\ e thought of it, though he has not 
mentioned it in his memoir, u yipeared 
to me that I ought not to pursua mj 
intentiyn, until after J[ had conferred 
with the learned Italian physteten 

“ The motives, which intiuenced me 
in 183a, observed M Arago to-day, 
(17\)ct last,) not to anticipate Sig 
Melldbi in an inquiry so intimately qpn- 


nected with his beautiful discovcues, 
are still in operation, and T shall, theie- 
fore, abstain fiom menliomng some re¬ 
sults which I ha\c obtained on tbe ab¬ 
sorption or interception of the chemi¬ 
cal rays 1 became icser\c, it in cleai, 
canpot bo asked of Mad Somerville I, 
thoi eforet ^ce no leason to lefuse to the 
intcflesling evpeiiments of a person so 
einiiicntly distinguished, all the pub¬ 
licity which the meetings and lepoits 
of the acado;nv can confei 

M Aiago then comiiiqnicatcd (ho 
I following extinct of a \etter. addressed 
to linn by Mrs Somerville, detailing 
some erptrwienfs on the transmtsstoii 
of th( ihemtcal i ays of the sol ai 
trum through various media « 

“ 1 used 111 these expcniixienta some 
chloiato of sihei, of the most pen feet 
puritj and whiteness, which Mi Faraday 
had the kindness to piepare for me It 
was fluid, and could belaid veiy evenly 
I on papei (Although this substance is 
I cxtreiiK'lj s( nsible to the action of the 
I chemical lajs, yet as theie arc no pre- 
I CISC means for meusuiing the changes 
of coloui pioduced bj this action, there 
IS a dilhcultj 111 accurately desciilmig 
results, when it is desired to compare 
•tints which are nearly the same, but 
the results whu h I now offer, are (liosen 
fiom such na do not admit of any 
doubt 

“A small pieftc of glass, of a very 
pale green, peiloctlj tiansparent, and 
less llrtin so in in thickness, did not 
permit the passage of any chemical ray 
whatevci, alter an exposition for half 
an hour to the sun wlien very hot, the 
chlorite of silver, which was placed be¬ 
hind the glass, exhibited no change oi 
colour 

“I icpeated this experiment with 
Hcxcial different green-coloured glasses, 
ofvaiious tints and thicknesses 1 found 
them all ncaily impermeable bv the 
chemical rajs, even whem they were 
submitted a iiiuch longer lime to the 
I solar uitliH ncc As Sig Mclloni has 
I ul^eadv discoveicd that glass of this 
} colour intercepted the most refiangible 
of the calorific rays, weshall be induced, 
by considering his results with mine, 
to conclude, that this glass has the pro¬ 
pel tj of intercepting entirely the most 
icfiangible part of tbe solar spectrum 
“ Plates oi deeyAgreen mica arc also 
Dcai^ly impermeable by ihe’TKemica) 
rays, but when the plates are very thin, 
and the solar action is very much pro- 
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longed, it la evident they do not in¬ 
tercept the rays entirely I fixed, by 
means of soft wax, on a sheet of paper 
prepared with chlorate of silver,* a plate 
of pale-green mica from Vesuvius,, the 
thicknosb of which did nqjt exceed t,Vin 
1 exposed the whole to the rays of a ^ot 
sun, at the end of some time, the mica 
was removed, and I found that the por¬ 
tion of papei which it had covered had 
lost nothing of its whiteness, while all 
the other part had acquii;ed a deep- 
brown colour 

“A similar experiment was made 
with thin plates of white mica six plates 
of ordinary white mica being supei- 
posed, did not intercept the chemical 
rays , •the chloiato of silver wfiicli they 
covered becoming, at the end of an 
hour s cxposuion to the sun, of a deep- 
brown The same result was obtained, 
with a single, but much thicker, plate 
of white mica Tins substam e, therefore, 
appears not to olfor any obstacle to the 
passage of tho (uloiific [chemu al lays 

“The->o experiments ditoposed me, in 
the first instance to bclieie, that all 
gieen substances possessed tho same 
property, but 1 was not long in finding 
that I had been too hasty iii general¬ 
izing results, in tact, huMiig submittedf 
to the same tests a huge emerald, the 
gioen colour of which was veiy fine, but 
not veiv deep, and whose thu kness was 
at least Vs m 1 found that the che¬ 
mical rays weio transmitted without 
difficulty , theieforc, tho matter' which 
colours the emerald green has no action 
on the chemical rays, while that which 
imparts tho same colour to glass and 
to inioa, exerts a decided mtlueiice upon 
them 

Rock salt, as theie was e\cjy lea 
son to expect, possesses, in a very high 
degree, the propel ty of transmitting the 
chemical rays Glass, colouied \iolot 
by manganese, and tho deep-blue kind 
which 18 used in finger-glasses fur the 
table, transmit these ra>s rapidh Tho 
change of chlarate of silver by tho solar 
action takes place quicklv, though* a 
plate of deep-blue glass, ^in thick, be 
interposed 

*' Among the \aiious substances 
that I have exposed in these experi¬ 
ments, rock-salt, white, blue, and violet 
glass, a*re those which present the max- j 
permeability to the chemical ' 
rays, green glass and green mic^ pos- 
eess the minimum Other bodies have 
this property in intermediate degrees, 


it V anes m some, even where the colour 
IS nearly tho samg; thus, deep-red glass 
scarcely permits the passage of any 
chemical rays, while the garnet, equally 
deep -1 ed. transmits nearly the whole of 
them The wdiitc topaz, as well as the 
blue, the pale-bliie«»X3ryl, cyanite, hea- 
vf spai, the amethyst, and\aiious other 
substances, transmit with great facility ^ 
the cbemiciil eays, but the yellow beryl 
jnftay bo said to permit none to pass, 
and the brown tourmalin, as well as the 
giocn one, has so little permeability, 
that I failed in* the different attempts 
whiclul made to polarize the rays m 
question, although I am of opinion, that 
the thing would not be absolutely im- t 
possible wfth plates piepaaid much 
thinnei than those which I employed. 

I intend to lesumo, shoitly,^ this tram 
of experiments « *. 

Goethe and De Candolie 

4 

Goethe, the gi eatest poet and the most 
distinguished philosopher of Ch rinany, 
was afflicted, about the middle of his 
career, with bcvcie depiession of spiiits, 
the serial and civil disjiders of yiance 
induced suuh moial agony, that, during 
his Jaltack of hjpochondiia, he with¬ 
drew to a ieti6at in Italy, to pass the 
time among the magnificent gaideps 
which embclhbh that counti v The sym¬ 
pathies df the poet wcio .it flist scarcely 
excited by the contemplation of these 
exquisite scenes, but b} degiees the" 
flowers flattered his senses, and asra 
means of lecieation, his soul indulged * 
in their goi geOus beauties At the same 
time that their variety called forth his 
udmii atioii, and he distinguished their 
differences, he was struck with their 
analogies He believed ih their trans¬ 
lation of form , this intuitive poetry 
consoled him, and became such an ever- 
spnnguig souice of pleasure, thflt the 
conception of awoik on Veget^Lble Phy¬ 
siology was a consequence Goethe 
committed his inspirations to writing, 
and gave them the foim of aphorisms, 
intending thorn foi his private use Mily 
At a later pnod, in 1790, be sent his 
work into the world, untier the title of 
an on the Metamorphosts of 

t lowers 

** The human fintellect flras net then 
prepored, m the slightest degree, to re¬ 
ceive, finder so Anomalous a form, this 
revelation of relations, and at tbe^pre¬ 
sent day, how many botanists are 'there 
wko are arriv*ed at this point > 
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** Three years passed away* and Goethe 
resumed lya wonted occupations us poet 
and philosopher, but lie felt so little 
codlidcnceP as a naturalist, that he fre¬ 
quently made secret incursions into the 
regions of zoology and of anatomy, to 
search for proofs awl analogies to sup- 
poit and justify [the law of haimony 
whicii ho had discovered in the \cgu- 

* table tribes, for he had taitli^n his own 

convictions, and in the*tardy justice of 
posterity * / 

t“T\venty-se\cn years after Goethe hud 
been left ii\ the rcai as natuialist, oi 
Lather forgotten under the titlq, his 
day of triumph arrived Do Candolle 

^appeared with the rich boot) he had 
collected during his admiiablBrescaiches 
into the teiatology ol vegetables Do 
Candolle, who had passed ihiough e\er) 
giade of bo&nical knowledge, adopted, 
%iidci a shghtl>-diflereiit f^eriii, the 
notions (ft the great poet on the analogy 
of oiganization, and immediately after¬ 
wards (Jeteiniinod to visit, at Weiinai, 
the illustrious old man who had enun¬ 
ciated these excellent ideal picconcep- 
tions ill the sciciice Theio, f oi^ially 
congratulating the plnlosop|ie\, so tai- 
dilj admitted to the title, he beheld in 
him a real naturalist, m the midst of a 
vfji'iablo cabinet of natural liistorj, and 
occupied 111 obseivations upon living 
beings ^ — Geoffuoy Saint-Hilaikl 

• Grand Sctenhjic Sunyeift hy oidei of 
• the Raman Government 

» 

A SCIENTIFIC e\peditionfor the puipose 
of accurately detormimug the long-dis 
puted question of the levels of the Cas¬ 
pian and Black Seas, was to commence 
its operationssin July last # 

The government of Russia has un¬ 
dertaken It on th^ iiuggestion of the 
Imperial Academy of Sciences, at St 
Petersburgh It has approved tif the 
plan of Operations drawn up by the 
Academy, and niuiiiflcently placed 
SOOOf at their disiHisal to defray the 
exmmses • 

The details of the organization of this 
expedition, an^the selection of the sci¬ 
entific corps who are to carry its opera¬ 
tions into effect, have been coftfidqd to 
Profes^r Struve, the astronomer of 
Dorpat He has appointed three of bis 
former pupils; Hr Geerge Fusz^ assist¬ 
ant-astronomer of the Central Observa- 
toryiiiaiid who has given evidence of his 
ability by bis labours m China and« in 


the south-east of Siberia, Hr Sabler, 
assistant astronomer of tlie University 
of Dorpat, and Hr Savicht, Professor 
of Mathematical Sciences in.the Uni- 
veisily of Moscow Those are accom¬ 
panied by a mechanician, and furnished 
with a complete selection of the ncccs- 
saif inslijuments The time required 
fordthe operations is estimated at about 
eighteen months The line of this vor¬ 
tical suivey IS to be conducted trigono¬ 
metrically, and will be run, according to 
local circuinstances, cithci between Ta¬ 
ganrog and the mouth of^he Kouma, 
along the Manitch, *and across the 
steppe, 01 between Taman and Kisliar, 
following the range of the Caucasus 

Simulflincoiia baiornotncal ol^^erva- 
tions, with instruinents reg ularly com¬ 
pared. will he made, not ofiry tiy the 
travellers along the lino of operation, 
but also *at Astracan and atlaganiog, 
by cxpeiicnced and confidential persons 
stationed ii^ those towns 

Mirage m Iceland 

“ Wl have had very often the phenome¬ 
non of the milage under observation, 
and, contiaiy to the opinion of some 
navigatois who have visited the North, 
^1 was never able to remark that objects 
weie elevated by it It alw'ays appealed 
to me like a bright log on the suiface 
o( the sea, which, vaiiously modifying 
the bases of objects, might, 1 believe, 
111 CLitaui ciicumstanccs, so influence 
till illiesion, as to give an idea of their 
being elevated by the phenomenon *— 
Robert Letter from Iceland, July^ 
IS3G 

When this extract was read in the 
Academte des Sciences, M. Libn re¬ 
marked, that it could not bo affirmed, 
as M Robert appealed to do, that 
objects were not elevated by the mirage, 
for this phenomenon, which takes place 
under very different circumstances, pro¬ 
duces vciy V aned effects In the sandy 
countries of the south, lakes and sheets 
of w^atcr arc seen during the mirage, 
wjiilo in the north and at sea, it is very 
distant objects only, and even those 
below the hori/on, that are visible As 
to whetfier these objects shall be seen 
elevated, more or less, by the effect of 
of the mirage, that will principally de¬ 
pend upon local circumstances, and the 
state of the atmospheric strata^rough 
which the rays must pass wBWl ei&- 
nat^ from ^the objects affected by the 
phenomenon. 
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Extmpwaneous malleable Platinum 

"The process of Wollaston ,for the 
znanufacfure of platinum is made use of 
by those persons only who manuf(a:ture 
tms metal for coinme#t:e Chemists 
never prepare malleable plat^num*^ ioi 
the uses of the laboratory, anti the jiro- 
cess is described in no public couise of 
instruction Hr Liebig is, 1 belie\e, the 
only person who in his lectures teaches 
It Though the mode he follows is 
exactly, in eveiy respect, that of Wol¬ 
laston, and though it presents nothing 
new in a scientific point of Mew, 1 
nevertheless am ot opinion that 1 shall 
perform a useful and agreeabb office to 
chemfsts, in directing their attention to 
a proci.u^ far too mu( h neglected, and 
so easy of execution, that one may say 
there is really no operation rvhatever 
more simple, oi nioie expeditious, than 
that of making malleable platinum in 
the following little apparatus 

**It IS a hollow cylinder, slightly 
conical, one end of which is closed by a 
small thick metallic plate After hav¬ 
ing decomposed, at the lowest possible 
temperatuie, the ammoniacal muriate of 
platinum, the froth produced is to be 
removed by a wooden rod, and mixedT 
with water, after being made into a 
clear paste it is to bo introduced into 
the cylinder, then, by means of an iron 
piston, it is to be slightly pressed tor 
one or two minutes, this is to,be fol¬ 
lowed b> the greatest possible compres¬ 
sion A ring of iron in which the 
cylinder stands, permits the easy dis¬ 
engagement ot the bit of platinum, by 
striking a blow on the piston 

** The platinum, when thus removed, 
will he found to have already acquired 
great density, and a brilliant metallic 
aspect It should be dried gently, and 
afterwards exposed for a q^uarter of an 
hour to a white heat, then bo sud¬ 
denly withdrawn from the crucible, and 
struck once with a hammer It; is 
to be so trotted four or five times, 
gradually augmenting the number'of 
blows, 

** In less than half an hour tb^ whole 
operation is finished, and is so easy, 
that the result is always certain. 

'' I offer for the examination of the 
Academy a spatula »and a kiiife-blade 
of plaUMim, which I saw manufactured, 
in a few minutes, in the laboratoiy of < 
Hr, Liebig, at Giessen *PicLOUsa. | 


Geohgteal Hebrew 

In sawing through a block •of marble, 
(primitive limestoneJ which had been 
obtained from a quarry in Montgomery 
county, Pennsyh ama, there was ffiund m 
the interioi a cavity filled with black 
pulverulent matter, which was denomi¬ 
nated ptimttive carbon When this 
was remo\ed, the bottom of the cavity,* 
which wa*» flat, presented several lines 
; in relief, which portiayed, distinctly, 
*lwo letters of the Hebrew alphabet! 
It appears that the attention of Ame¬ 
rican naturaliS»ts ha's been ^l^ongly 
directed to this discoveiy Mr Brownt, 
Professor of Geology at Philadelphia, 
and the present possessor of the block,* 
has offered to send it to Pa¥is for the 
examination of geologists 

Motion of Water on Heatrd SwfcAes^ 

Physicifns have long lemcrked the 
phenomenon which water presents when 
thrown upon a melallu surface heated 
to a very high temperature If a small 
quantity of water be thrown into a cru¬ 
cible,, of platinum ajb neatly a white 
heat, for instance, the drops will he seen 
to he tossed about from one side to the 
other of the Cinicible, or to spin round 
on themselves, but alwa}s continuing a 
very long time, though their evapma- 
tioii would have been rapid, haiT the 
metal been less hot M Baudiimont 
has concluded, from experiments made* 
with a view to explain the phenomenon, 
that the drops of water so moving at * 
the bottom of ,an incandescent crucible, 
have a tcmpeialurc much below that of 
ebullition," and that it nevci exceeds 
122** Fahr Laurent, m repeating 
the^e experiments, obtained very differ¬ 
ent results according to him, the 
water, notwithstanding the slowness 
with which It evaporates, bap a tfsmpe- 
ratiire approaching very nearly to 212’* 
M Laurent also does not admit, that 
the drops, during the whole time of 
their existence, are separated from the 
bottom of the crucible by a thin shaptof 
vapour, he believes that, on the con¬ 
trary, they leap continually, and that at 
each ot these bounds they touch the 
incandescent surface, though for a very 
short time only During«.these move¬ 
ments they present a singular appear¬ 
ance, iheir outline, instead of being 
circular, has projections more or less in 
number, but alvvajs of an even nuifiber 
“It 13 in the following wBy,’^ says 
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M Laurent, “that the generation of 
these forms may be understood Let 
us suppose an elastic ^circle suddenly 
coibpiessetl in two points, diainetncdlly 
opposed to each other, it will take the 
form of an ellipse, but if the coni press¬ 
ing cause be sud^aly annihilated, the 
ellipse, by its elasticity, will icturn to 
the previous circular form, and, by \ ir- 
tue of tbe velocity acquirer^ i^ill not 
stop there, but pioceed to form a second^ 
ellipse, the greater d\is of which will bt* 
perpendiculdr to that of the first Tlius 
there will succeed a scries of oscilldtions 
i^hich will give ellipses whose p^eatei 
axes are alternativelv peipendicuhir 
^to each other, and, it the movement be 
very lapid^tlic impression of a previous 
ellipse will lemam on the retina, when 
that of a succeeding one is produced 
upon it, di{d the two images will be 
%upei posed lu suvh d rnaiinci, that they 
will exhiltit d cioss with loundcd cnd<^ 
or a wheel with four teeth If the 
images gf the two extreme ellipses, and 
that of their mean ciicle, be seen at the 
same time, a stai of eight points will be 
produced, &e It«is easy from tins to 
see why the numbci of projections of 
the figuie should always be of an even 
number • 

*• That which has been s«id of a ciicle 
wih h old of d sphtie, if it be elastic, as 
18 tnc watci-diop on the Hoot ot an 
incandescent crucible 
• “I convinced myself that these forms j 
wqi’c owing to vibratoiy motion, bv the 
•following expeiiment J placed in a por¬ 
celain cup about an oiimtj of itiercury, 

I set the cup on an clastic board, which 
I made to vibrate with a \iolin-bow 
The mercury presented* immediately 
the same figtiies as the water m the 
heated crucible 

• • 

InstdfitaneDus Cal< idaiton of Areav 

M GAxmNO Cairo has invented an 
instrument, to which he has given the 
name of Tathymeter (rapid measuiei) 
Its^ gbject 18 to give the aiea ot plane 
surfaces bounded by any outline what- j 
ever, without tbg necessity of any arilh- 
meucal operation 

There are several means mor9 or less 
rapid for ascqitaining the areas of pfane 
suribeet, among whu h fhat of thep/arai- 
meter of MM Oppikqfer and# Ernst 
has the remarkable property, that no- 
tbing^more is necessary than to draw a 
point ii\eT the outline of any figiye 


whatever, and tho superficial content of 
It IS marked immediately upon a dial- 
plate by an index 

M Cairo, wdio has also devoted him¬ 
self to reduce tho calculation of sm- 
faccl ol land, ^c to a purely graphic 
operation, subblitutes for the figuie pio- 
pos?d a pymber of tiapczuims, having 
their bases paiallcl, and then height 
constant This lattei qiiintity is taken 
as the unit, so that if tho mean bases 
aio successively measured, the num- 
bei of linear units contained in tho 
sum of all these bases c\pi esses that of 
thcj superficial umta contained in iho 
figure proposeil 

For a vciy long peiiod it Ins been cus- 
tomarv t(fcalculate approxiinativqjy the 
area ol an uregular curve, h^neans of 
equidistant oidiiiatcs taken Sniear to 
each othci that the poi lions of tho 
curve iiflerceplcd b) them may be (on- 
sidered, without an> sensible error, lo 
be shoit right lines A much gi eater 
degiec ot piecisioii is, liowcvei, attained 
bv considering tbe given cuive, on the 
(ontrary, as an assemblage of small 
parabolic lines, in which lluce points 
aic known Legend i o, m his Fa (races 
de calad int/gral^ has, in certain rc- 
^pei ts, improved this method It is also 
given in seveiaL othci modem w^oiks 
But in the opeiatioiis of the most exten- 
•»i\e sniveling, even in the most im¬ 
portant ot them? the former process 
mav be safely cmp1o>ed, and it is this 
which M (. aiio uses 

Although, in general, the area of any 
iiregulai figuie hounded by .i curved 
line, may be easily obtained by means 
of the lacbyrneter. yet when tho spme 
lo be raea&ured is any right-lined poly¬ 
gon, it is desirable to select a mode of 
decomposition which will lead to the 
end desiicd in the most simple and 
convenient mannci Now, in tho-je 
cases, the instrument of M Cairo, even 
following tho process which he has 
himself described, abiidgcs but very 
little the oidmary methyd of finding 
the area of a triangle, rectangle, 
the bases and heights being known 
Finallv, though the taih) meter docs 
not giv^ under any circumstances, the 
aiea of a plane figure with the same 
celerity as the instrument ot MM 
Oppikofi r and Enist, it is, however, of 
a very simple construction, and it m^ 
be advantageously 8ubstilutctr*KJr tlic 
graphical methods used in surv^eying — 
rUISSAVT. 



490 


MIfiCELLAKIES 


Height qf Wmm at Sea^ 

The following observations on tlie 
height of ^aves in the open Stta, weic 
made dining a voyage lioin Dieppe to 
Newfoundland, in the Spring of* the 
present year Though **evidently, but 
appioxinidtionn, we give thoi^ as an 
instance of the extensive and valuable 
effoitswhuh sruMitilii cireulais, of the 
nature of that* compiled by M Arago 
in the Annuatfe ol this }enr, are calcu¬ 
lated to inoduce Pointinpf out iht» nn- 
tiodden fielcft ot nature, and desciibing 
the links still wanting to complete the 
cliciin "of scieutilu iinestigatiuii, they 
iiige observation in the light direction , 
dial s\]ggebting, at the same Eimc, the 
mode ot operation, they render its cxei- 
CISC cdS 3 ra\id inviting 

“ As we had not the dip-scctoi de¬ 
scribed by M Ar.igo, wo could not use 
that means ot measuring the height ol 
waves, we, theictoio, piocecdcd as fol¬ 
lows On the 2Cth ol March, the day 
betoic a gale of wind, Iheie being a 
heavy sea, M Aigieniont ascended the 
must, and attempted to place his oye in 
a line which should touch the ciests ot 
twow'ives This he ioiiiid dilhcult to 
do He then sought to ulei the ciest^ 
ot a wave to the hori/oii, ut the moment 
when the vessel was in the tiuugh Tho 
mean of several obseivatioiis ot this 
kind, gave 18a toet lor the height of 
the waves On the 29th, in the ncMgh- 
boiiibood of J^apetite Sole^ two vehsels 
ot difteiont magnitude passed vei) ncai 
us duung the dav, running aiontie- 
hord, and crossing the waves The sea 
was fiighttul, it may bomctinu*b be 
vvoise, but larcly These ciicuinstances 
appeared" favouuible foi the attain¬ 
ment ot the measuicnient we dcsiied 
At the times when a vessel was in 
n trough of the waves, a position in 
which It was nearly upright, we re- 
maikcd a point on the mast which was 
m the right line with two wave-crcsts 
in the intoiyal between it and us, 
taking care that our ejes wcie in the 
same right line The altitude of such 
n point on the mast above the seu, 
was evidently the height ol thb waves 
We estimated the size of these vessels, 
(and sailors fcorae very near the truth 
on such occasions,) ancl supposing their 
masts 'to bo of ther usual proportions, 
tlVe IffSHVi of the observations made 

* Fubhshing m tho present and other 
numbers of tl& Magazme. 


on tho larger aessol of the two, gave 
nearly 44 teet^for the height of the 
waves tho mean by the sramler vessel, 
gave about 41 feet This fesultis, of 
course, aflected by all the errors which 
w'o may have mado in the estimate of 
the size* of the Veisols, and in the 
hv3ight of their masts but when simi¬ 
lar ohscivations shall bo made on ves-, 
selb ot knorvri si/e, and on whose masts 
maiks shall be made which can be re¬ 
ined to, this mode appears to me to 
be the easiest, and probably, tho most 
accuiate Dwhamel 

o 

Coinpaiativo Intensity of the Solar 

Bay^m different Latitudes 

c 

Thf meteorological observations made 
during the later voyages ^of English 
navigatois in the aictic regions, have 
evdted a Wdim discussion among somcj 
physiiiens, on the* question,whether 
the solar lays tblown on the blackened 
bulb ota thci mometei, produce t. greater 
eltoct at the equator than near the 
poles One party maintaining, that the 
heating pow^ei inciea' es with the lati¬ 
tude, the othci, ccmsidenng this idea 
to he lash and unsupported Some ob- 
seivdlions of Sir John Hel^chel, com¬ 
municated to the AcadSmie des *S’cfC7?c,'’5, 
on the Pistol October last, appeals to 
lestoie, clclimtncly, to the countries in 
the vicinity of the equator the privilege 
of which It has been attempted to deprive 
them Bv means of a new instfu-^ 
ment, the aUinomitei, Sir John Her- 
sohel found that, at the Cape, the cluect 
theimomctical effect of the solar rays 
was 120® Fahr In Europe, the maxi¬ 
mum never cttcceds 85°t—A rago 

I' X 

The JVeed-Sca —Mar de Sargasso, 

‘‘Will you be kind enougl to’^fnfbrm 
M Arago, who recommended, in his In¬ 
structions t for the Bonite, an exami¬ 
nation, "wnethcr the numerous plants 
{Fticusnatans) which are found in tho 
open I sea bcjtween the tropics, r&ally 

f iWith deference to sueh high authority, 
^\e do not sec how these uisubftted experi- 
iiieuts are drfntttve of the question, nor 
ho^/they subvert the facts DanteWs 

Miieorological and which induce 

that author to observe, “ From these facts, 

I conelTide, that the power of solar radia¬ 
tion in the atmos^ihere increases froip tho 
equator to the poles .**—£d 
ct See page 478L 
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vegetate m the middle of the Ocean, that of the clouds, m different > eai s, will no 
I had the^ood fortune, in letuininpf doubt ha\e the efHrt of londennp^ the 
from Cayenne, some time befoie our pioblem to be ‘solved far tnoie compli- 
secOnd expSdition to Iceland, to collect cated But this is a very small matter, 
from a tuft of this \er> Tucm at 000 or compared with the difficultios which the 
600 leagues (about 1700 to 2000 miles) sudden or giad^al changes produced b> a 
from any shoie, a Wt^of glass rounded mass of clouds pi esont These difticuUies 
byfiiction (rouU) This appears to mfe such|ljatI hd\elittle hopoof solving 
Jo be evidence, that the plant which con- t'veu a few of them, compelled as I am to 
tamed it came from an inhalutcd (oast, opciafo on far too confined a scale My 
and that the same may be said of all tondmting wiics are but about 90 feet 
the rest The bit of glass isin the lasM the suifate of the gfound, and do 
collection of rocks. &c which I sent to penetiate it deeper than 40 feet 


the Museum, in the ^catalogue will ho j 
f(Mind the latitude and longitude of the | 
spot in which the fact occurred, and 
twhich I thought it piopcr to obtain — 
Robert ijctter fiom Reeanri, Julg, 
1636 

^ • P^swe Paluotii^m 

On the 4tti of July last, the Academic 
des Stiencts deposited in then secret 
arclii\es#the model of a portable mill' 
taiy telegiaph, which may bo used by I 
night as well as by day, together with a | 
dictionary of signals The ii\,vontt)r of | 
this machine, a M Couhtj, did not 
request that it should be submitted 
to any scientific or oflicial* examination 
by^ho Academy, but simply petitioned I 
foi tj;ie above trypHcal dcpusitioii, in i 
Older, that tfan otcasion off a eft for th 
useful employment in the sermte of j 
ihe trench armies, tts const? action 
shmld not be previously known to the 
\nemy ' 

• • 

Electricity of Cloiah 

During the course of the summer of 
1835, the far greatei part of the cloitds 
weae eloctiic, and neaily all which were 
so were positive I, saarcely found ten j 
or twef^o tv^ativo clouds among the | 
whole mass which pasBod ovci ap-' 
paratuB * | 

This year it is very different Up to • 
the piesent time {August) the clouds 
hav>e«boon generally neutral, and^ven 
among those that were supiiosed to bo 
electnc from thrtr ashy colour, and their 
eoalloped and changing edges, many did 
not disturb the repose of my apparatus 
Those w^ich W^re ascei twined to be elec¬ 
tric were nearly all negative, at least 
all have been so that 1 have bad an op¬ 
portunity of making any observation 
upon *Hnce March 

^ This^opposition in the eleotneal tUi^ 


The apparatus is, thcrefoie, constantly 
below the lower tlouds, and leceivestbe 
clectiical mfluLiiLe iium them only It 
(annot, theiefoi the Huper- 

posed strifta of clouds, to a&cortanvvhat 
belongs to catli, and thus to obyjgp the 
noccssaiv means for the anaiySisof the 
canons phenomena which concur m the 
toi matioif ol tempests O poratvons must 
be earned on upon a laigei scale, in a 
country whpie lofty mountains would 
facilitate th(3 fixing of the appaiatus at 
different altitudes, so that it might indi¬ 
cate the electrical state of the clouds 
which intouhango then electricities • I 
shall piocced to quote some obsoivations 
wdiich may be useful to those who aio 
§ngagod in the same inquiries, oi who 
mav intend to he so 
My appaiatus consists of a copper 
wire, lapped with silk, and covered with 
several coats of •thick vainish The 
higher end finishes with a tuft of plati¬ 
num wtre, and the lower one is also 
of platinum, and is inseitcd in a well 
In the middle is a mulliplu ator of 1000 
turns of varnished wiie, or an electlo- 
scopc, according to circumstances The 
electricity wdiich foims tlic descending 
current of the wire being always of tiie 
same kind as that of the cloud, a simple 
indication of it is always sufficient to 
bliow that of the latter 

On the 2ud, 3id, and 8th of April 
last, the clouds being strongly negatives 
the deviation of the needle was mam 
tamed scveial times at 8Uf for tour or 
five; minutes During the 8th, there 
were some great and sudden changes, 
wdneh produced deviations of 90’m the 
oppositellireclion As similar reverses 
are frequent at the moment of electrical 
discharges during storms, I do not 
doubt, although 1 did not hear IhefU, that 
there were several*claps of thunder 
Each time that the negative ^ev^iBibn 
very suddenly increased, there followed 
a shower of rime or minute hail. 1 had 
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previously remarked several times this 
coincidence with rairr and a sudden elec¬ 
trical change in clouds 1 have this 
year had scvei al oppoi tunities ofsnaking 
the same obser\ ation The remainder 
of the month, and the wh^le of May, was 
but slightly electric The clouds laiel) 
indiued my apparalus to ^peaht 

On the 8th ot lune, about I p m I 
had a descending negative cuiient, 
ram began to fall at 5 The cm lent 
suffoicd scveilil negative and positive 
changes Hie ram-drops vveic not 
afteeted in the same manner they con¬ 
stantly gave negative indications by the 
elcclroscopp On the 1 Ith, the com 
meiu ement of a stoi ni was positive, the 
middl/:! negative, and the termination 
became ug un positive 
OrrT&‘l6th, I was awakened at a 
quartei past 2 am —a storm wasiagmg 
on evei y side 1 ran to my instl uinents, 
they indicated 80", and a descending 
negative cuirent Some laigc dashes 
of lightning scarce ly produced lO** to 1 'i® 
of diiniiiutioii in the deviation at hall' 
past i, the negative current still giving 
70% a veiy laigo Hash occurred, the 
needle spun lound on its axis, and 
settled at SO** on the othei side , it stood 
theic thirty seconds, and then retuinedi 
to the 70\ as boloio the flash The 
storm passed off about three quaitcrsi 
pa&t 2, the needle ictuincd tozcio, then 
moved to the positive %ule, and lestod 
In the seleaion of instances, I shall 
give the piefcicnce to the oncot »iie 21st 
ot July, because tlu cloud vvhuh 1 ob¬ 
served was ot a veiv limited extent, and 
excited some hope that I might ascei- 
' tain the cause ol these anomalies This 
cloud had passed over the appaiatus for 
a fouith of Its length before any indica¬ 
tion was piodiiced, at this pouil, a de- 
sceiiduig negative current of 4® to 5® 
began to take place, it increased with 
the progiess of the cloud Suddenly, 
the deviation ascended to 70® I theie- 
fore picdicted that the laiii had sepaia- 
ted from the^ cloud, and would shortly 
appear, this actually took place in a few 
seconds after Dming the shower, the 
lurront continued negative, and was not 
positiv e till the end of it ^ 

The showers on the 29th July gave 
no electrical indication 
Conti aiy to all preceding storms, that 
of the 4t h August, *^at 2am, was posi- 
ttve'ffl first, and negativ e as it continued 
The needle moved gradually towairds a 
maximum, a Hash occurred, and the 


needle returned half-way, it then re¬ 
commenced Its ascending progress until 
the next Hash, winch reversed its motion 
This progiession coincided *so closbly 
with the electrical changes, that 1 w as 
able to decide that they were simultane¬ 
ous with the sepal alien of the lain fiom 
the cloud My second appai atus had its 
inteinal needle injured by the strength 
of tho current 

Finally, the last storm, that of the Gth 
'August, pioduced at least five and 
twenty changes It was also negative 
at the commei 4 comcnt and positive at 
the cqd 

Though confined as the spheie is 
upon which I can opeiate in my observa -, 
tions, 1 sli’all continue to ynzo eveiy 
favourable opportunity of tluowing light 
on tins obscure subject —Plitieu 

The State asmted by ^Science 

Tat intercourse between thl French 
government and the Atad/mie des Set- 
ences appeals to be veiy frequeiit, and 
tlieob]eitb are of the most inteiesting 
kind The applications of the Academy 
for iheatxs, foi autho/ity, for access to 
doeuments„&c are nevei disregarded, 
and, on the other side, no branch of the 
aclininistiatioft evei ventures to decide 
upon a measure in which the natqtal 
^and applied sciences can furmshoa ly 
lufoimaCiun, without asking foi in¬ 
formation, Ol soliciting advice, fiom the 
Academy AVe have already given onc‘ 
instance at p 484 Here is another, 
demirKlmg a nioic extensive range of 
iiu|uiry. and an extent of laborious ex¬ 
amination ancl comparison which would 
teiiify many au FR8 among oui 
couuuyracn,and induce him to abandon 
hi» initials lathei than Expose himself 
to be so quest loni d and sot to work 

Tho Minister cif Finance thus writes 
to the Secretary of the Academy — 

“ Sir,— The Commission directed by 
the Ordonnance of the King, dated the 
29th March, 1836, to examine if thcie 
be any ground for altering oi modify¬ 
ing the conditions of Article 219 *the 
Code of Forest-law relating to the fell¬ 
ing of the woods of individuals, having, 
in the ^sitting of tho 11th June last, 
takb^n into consideration various pmnts 
in statistics, iq^ meteorology, 'ind ad¬ 
ministration, were of opinion that m- 
foimalion might he usefully requested 
from the various ministers and public 
offices, from the prefects, and fh^m tho 
4fiad€m%e des Scienus 
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“ The minutes of this sitting which 1 
have before me, contaiif instructions to 
request ofihe Academy the solution of 
th^ followij[ig meteorological que'^tions 
“l*Are there existing in France 
thermometncal observations from which 
It can be deduced that the temperature 
IS constant, or, oii^ltie contrary, that it 
V aries’ Does the snow he as long on tlfe 
•summits of mountains as it formeily did ^ 
“ 2 From the eai best tirncft desciibed 
in history to the present, lujc the seu-^ 
sons of hariest, of fruit tuiic, and of 
the \intage, undcigone any change^ 
Have they not in some tfartw ulai locali¬ 
ties ^ Is lain more or less abundant ’ 

“3 Is the fall of snow asgicat as 
•during the last centuiy ^ Ij there any 
diminutioif in springs which can be at¬ 
tributed to the felling of woods ’ 

“ 4 In 4jtstii(ts which woic lormcily 
f \fmpt from hail, are the elTects ot it 
injurious at the present daj ’ 

“5 lias it been obseivcd that tlit 
frequency of stoiins has me leased since 
the destfu(tion ol the foicsts ’ 

“,6 Ha\e inutuldtioria of rivers been 
greater and moie suuden than before 
tlie Revolution ’ • • * 

“7 Has the direction o& pievailiiig 
winds been changed by clearing away 
the woods’ Are the) fhoie violent’ 
mere destructive’ moie insalubiious’ 

“i Aie the beds of livers ^sensibly 
elevated’ If they aic, what is* the an- 
^nual amount of their rise ’ 

“ 1 shall be obliged by }oui submit- 
^tiil^ these vaiious inquiries to the atten¬ 
tion of the Academy and its correspon¬ 
dents in the dcpartraonls * and to com¬ 
municate the result to me ’ 

The Academy appointed a Commis¬ 
sion to caiiy the request df the minister 
into effect I’his toniuiission consists 
of MM Duloiig, Arago, Gay-Lussac, 
Silvesgr, Giraid, M^rUel, and Costaz 

Ea^ solidijicatim qf Carbomr*Acid 
—Ejtraordinary artificial Cold 

Aftlr having examined, in succession, 
thq ^rious propel ties of liquid carbonic 
acid,—Its specific giavity, whiclfisso 
vanable that bgtween 32® and Bh® it 
runs through all the scale of densities, 
from that of watei to that of the^ethers, 
—Its dilatabij^ty, four times greatci tnan 
that of dir itself,—the pressure^ and the 
weight of Its vapour,—Ills capiU^^riiy^ 
and, above all, its compressibility^ a 
thousand times greater than that of 
water,' I was induced to determine 


exactly the uniioim and constant law, 
which connects these phenomena, and 
which, at the first glance, appear to be 
quite^ independent of each other By 
means df a vciy simple apparatus, I 
can now produce instantaneously, and 
with economy# lumps of solid caiborne 
aci4* weighing i to 5 or troy These 
will probably be of some utility in e\- 
pcrtmentdl (hemistry 
My early expciiments on cold were 
made by directing a jet,of liquid car¬ 
bonic acid aiihcr upon the bulb of a 
thermometer, oi upon tiiVs hi which 
the substaiK cs intetid<;^l to be exposed 
to the action ot < old w cro ent losod This 
mode has tho disadvanlages ot wasting 
a large guuntil) of acid, and leaving 
some unceitainly as to the maxiiifuin of 
cold piorluced The abunjljy^A^ and 
fuiht) with wliuh 1 can now obtain 
solid lajbonit acid has luinishcd me 
with a mode of cxpeiiincuting lai moie 
piefoiablc 

The bulb of a lliorniometei being 
ins(‘ited m the icntieof a small piece 
of solid CiiiboMic ucid, the index will, at 
the end of one or two minutes, become 
stationary, and mark —130® F (= ^2^* 
below the freezing-point) 

A few drops of ether oi of alcohol, 
•thrown upon the solidified mass, produce 
no appreciable modification, eitlier more 
or less, in the tempeiaturc The ether 
foiins a iiHxtui^, jiarlly fluid, and of the 
consi-jlcnco ot sodden snow, but the 
alcohol uniting with tho solid carbonic 
acid, congeals, and produces haul and 
biilhaiit ICC, of a demi-traiispaiency 
This congelation of anhydrous alcohol 
takes plac c in the state of union only , 
if the alcohol be preserved isolated in a 
silver tube, in the middle of a mass of 
solidified acid, itundeigoes no change of 
form The mixture of alcohol and solid 
(arborncucid begins to melt at —121® F 
(= i 53® below the ficezing-point) Ar¬ 
rived at this degiec, the temperature 
suffers no further change So that at this 
extreme limit, there may he obtained 
a point as fixed as that of fticlting icc 
If, after having formed a little cup of 
solid carbonic acid, and about J oz troy of 
raercurj^be poured into it, the metal will 
be seen tf> congeal in a few seconds, 
and to continue in its new foim so long 
as theio icmains an atom of solid car¬ 
bonic acid, that is ty say, during twenty 
or thirl) minptcs, if the weigto,>r£ ike 
cup he neatly loz troy 
1 have said that the addition of ether 
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01 of alcohol does not inciease the actual 
degree of cold, but by giving to the 
solid caibonic and the property of 
wetting the bodies, and adheiitig moie 
intimately to their surfaces, th'tse sub¬ 
stances greatly augment the frif^yirific 
eflect One \olume o& solid carbonic 
acid, upon which has been poured a,few 
diops of elhci oi al<oliol, can then con¬ 
geal J 5 to 20 times Its \vf ight of merctiry 
The rapidity with which the sohdili- 
cation ot the .mciauy takes plate, the 
mass which may be acted igion, (which, 
with facility? ni \y exceed halt n pound,) 
and the pen iimncnc y of the (liangc ot 
toim, (winch may he maintained as long 
as desiied, by ineiely taking the pie- 
caution to place the metallic Jiutton on 
a hedfot solid eaiboiiu acid,) induce me* 
to bohAiiat.thut this mode of solidify mg 
meicuiy will hciu'ctoith be substitutecl 
for those which h.i\e been in yse to the 
piesent lime —Thiloiukr 

F/ozeri Motuiy 

M Ditlono exhibited lately to the 
Academic des Sciences a mass of mer- 
eui\ fiozen by the process ot M Thi- 
lorior*, which weighed about 1 ^Ib troy 
• Sot p 49J 

__ii. 


Temperature of the Geyeers 

The temperatu|[eB of the Geysers (hot 
vapour-springs)*in Iceland, have lajely 
been taken with gieat caie^iy Lot- 
tin That of the Great Geyser, at about 
80 feet deep, was found to be 257" Fahr , 
= 45" above tlie*lfOihng-point The 
Ismail Geyser, situated close by, at about 
30 feet deep, gave 232" Fahr Water,, 
at the surface of the ground, in a small 
hple, was found at a tcmpeiature ot 
•214'*—Robi^RT Letter from Iceland^ 
July, 18Jfi 

* 

Ptfent-Law Gnevance No X « 

Thi* penalties inflicted on the inventive 
genius of^'Britaiii during the present*^ 
year, up to the 25th ult, in the shape of 
government stamps and Ices on patents, 
amount to moic than £42,0C0 ! ^ 

N13 Tins sum has bSen paid m 
leady money on taking the l^rst steps, 
kiid as iniiiv ot the inventors aie poor 
men, (Optrativcs,) and a gi^jit many 
otheis ot them pei&ons to whom it would 
be V ci V inconvenient to pay at least £ 100 
dowi?, they have beeij obliged to go into 
debt, 01 mortgage oi dispose of their in¬ 
ventions, c*ithei wholly oi in part, &o. 


NEW PATENTS 1830 

c 


N B — The flr^l D il« annrxefl lo tarli Vutint )s tliil oii whiph it was d and granted, tlie totond 

that on or bi Ion hii^h the Spj Liflcalmu must Iil dolivpii d iiid i urullpd-1 ht lbb^e^ mtion for 

Cmm , siguifles that the iu\t ution Cr , is ii cummiiuKaliou lioni i loiDigntr itKiditig abroad ^ 


Novemulr cont 

263 WiLi HM Snkatu, Tson-Giccn, Noll , 
Lace-niakcr; for improvements in pro- 
diuingtMnbroHkry, oi oruiuiif nts on musliiiM^ 
silks, and ctrtcim utlur fabnes Nov 26 
—Mnv 26 

264 Alii.xam)KR SrotKER, BordisUv 
Iron-works, nud Hknrv Downing, Freiuh 
AVnlls Iron-works, Biriuintshani, irffHc, 
Gents , for iiupiovtiiuiits in tinmufacturing 
rivets, screw blanks, and other at ticks 
Nov 29 —Ma> 20 

ToiaL, November 22 ^ 

Dfcfmbfr t 

263 Dvviu Nivjes Cuivaiho, Fleet-si, 
Lond , Booksolli r , for iniprovcmt nts in 
piopelhiig or moving vesstk, and other 
floating bodies, ou waUr, and carnages on 
IiwJijrtvlswh miprovi iiu nts arc applicable to 
windmills and other purposes. Deo; d,—• 
Juuo 3. For* Cmm* 


266 RuiiFTsr Armstrong, Stoncliouse 
Devon , Doctor of Ncduinc, for iniprove- 
inuits in the watir-prcssurc engine, ren¬ 
du ing it mo(c generally applicable for 
raiding water and other 8u\jstatice9, and as 
a inolivt powtr Dec 3 —June 3 

2ti7 Moses Pooti^ the Patent-Oflice, 
Line ohi’s-Inn, r, Gent , nm- 

clniu rv for a method of gi iit^ltating power, 
nppUuibk^ to various useful purpe^ses Dec. 
3—Junes For Comm 

268 James Corbett, R)chmond-place, 
Liiuenck, Delandy Professor of Music, 
for icnprovemcnts lu produemg harfhouic 
sounds on the harjv Dec 3 —June 3 

269 Jacob Perkins, ^Fleet-st, Lond , 
Engineer, for improvemuitH in steam- 
cugpicR* himaees, and boilers, parts of 
which improvements are npp^cablc to other 
purposes Dee *3 —.Fune 3 

270^Gj8orge ,StLLrvAR, Morley’s Hotel 
Charmg-Cross, MidiLe , Gent,; for im- 
rovemciits m madunery for meacurmg 
uids. Dec, 3.—Juuo 3, For* Cmm* 



^EW PATENTS 


495 


271 Henki Booth, Liverpool, Lane , ' which he iiitendB to rlcnominate Hotw 

Eaq , for improvements 1 A the coiiNtruetion ' Vivre Dtt 15—Turn 16 For Comm 
and arrangement of railvyi^-tuniKls, to lie 281 WiLiiAAr Sh\iipf, Ciln^goiv, A //, 
worked bj locomotive engmes Dee d — Merchuni , lor improvi iiitiit 111 the ticat- 
Juife U * mtiitof iotton-wool, 111 proparnti^n ior uin- 

272 Thovtvr Dov, James-st, Golden- nutaituring the Bauie into ^ni 11 and thread 

sqr , , Gent ; for iiuprovemoiitB in Doe *16—June 15 Vor (\mm 

prepaiiiig and drvinji ffrain, Mods, 01 hir- 284 lloBKiir^VAiTKii SniMiniN, Soiilli 
rus, and for manufacturing them into thqr ' Hhi^ds, Dm ham, Agent, lor iniproveinontfl 
several products, uhich improu ments arc 1 m the iimfiuf u tiirc ol pInti-gUss Dec 

^ppInabU to other uw^ful jniiposts Dtt ' 15 ~June 15 

d—Tune *1 * j 285 T vnvs T\nii\ Hi-sikii, Abingdon, 

27d William Bh^ani ni^l EDWAtiDij/ieiA'M, Siiigt on, lor nii tinjiroMiiu nt in the 
James, Plymoiitli, Dceon , Mt h limits aiuf I toiistnii tiiig«f ehairs Du 15 —Time 16 


Co-partric rs, bting ot tlx pcoplo (al]<d 
Quakers, for impiovemeifts in the* iniiiii-I 
facturc of liquid and pist< blatking, tlx j 
introdiu tioii ot india-rubbtr, oil, and othci 
^artich H and things Det d —1 th 'T 

274 Wiuuvi IIavimk, Wflidsor-plnce, 
Citv-rd , Middi , (lent , lor inipiovemtntb | 
m bookbinding Ike 7—Lux 7 

Sy5 Hf>Wv Aiho(K, Mount-plonsud, 
Liverpool, L9.nL , Civil-Liigiix i r, for im¬ 
prove me. 11 ill the raising ot \v,ita fioiii 

mines and other deip jdatts Dti 9 
June ') 

278 hUvnuiiL BtiirZivi kl, Tun ,Ci iv\- I 
ford-st, Maryh horn, Middi , J sq , for | 
the pitpariiig 01 indimtiKtuiiiig oi 11 leaf of ^ 
a certain plant, so ns to inoilutQ a ffliroiis , 
substance not hitherto usr d in ii|^imif actun s, j 
and its application to various useful pur¬ 
poses Dtt *1 —Jinn 8 • 

277 Sami ti Pa m, Per kh im-r> ‘, Awny, 
GJht , for mipiovcmcnts m theronsfiuc- 
tiun*of knapsacks, portmantcaas, higs, 
boxes, 01 tases for truvellors Doe *> — 

jJuiie 9 

278 Lkmoei Welimvn Wrioht, Mau- 
^h9ster, Lane, Eiigmcu, for niipiovt- 

nients in machmor) or apparatus for hleacli- 
ing or cleansing limns, coltons, or other 
tahnes, goods, or other hbious substances 
Dee *1 —Junt 8 

279 John Yates, LimiAiouse, Mttidi , 
for nnprovemftits in tram-roads, or fail- 
wa^s, and m tin wheds or other parts of 
carnages to be worked tiiereon Dt-t 9 — 
June ^ 

280 George, MARQtisop Twbkrdaif, 
for an iinfrov ed method of making tih s tor 
draining soles, house-tik «, flat rooWng-tilc s, 
and bricks Det 9 —Ft h 9 

John Meiling, Liverpool, Lane, 
Engineer , for jinprovtimiits iii locofbotivi 
Bteam-cngines, to^be used upon raiUavs or 
other roads, part or parts of Inch improve - 
ments are also applicable to H^ationary 
st( am-engine^aud to machinery in gtH^rni 
Dee 15*— -Jimfe 16 ^ 

282 Bkhahd Thomas Beck, Little 
Stonhara, Gent ,*for an improved 

apparatus for ohtammg power and motion, 
to h^used as a mcchaiiit^ agent generally, 


288 Thomas lloni Kix.k* aixl Kiijiir 
G \r I ovvAA , Wiitcr-l me, ^ond , Gt nts , for 
iinprovi lilt nts m e ihiiordH and uinnibiiHscs 
Dch 19 -Imx 19 

287 Thomas Kniorr TI \uuiso\, Whit- 
Imni, Jh^haniy Eiigimei , for ii^irove^ 
nx Ilfs III lotoniotiM iiigiiitH Dtc 21 — 

llIlK 21 • 

288 Vsniinv Smijh, Piintis-st, St 
]Vlartin’H,*VV'iHtnnnsU 1 , J/iJr/i , hiigiiictr, 
for miprovenit nts iii tlx, constriulion ot 
stnmhng rigging, and stuvs ior ships and 
vrsHols, * 11 x 1^111 tbo method ol fitting 
UHing it, and in the (onstriution of tliains 
appln abb to \ irions pm post h, and in ina- 
thiiKiv or apparatus lor making or innnu- 
lat til 1 mg sue h i iggmg and t liaiiiH Dcct 21 . 
—Turn 21 

289 Tohn Can inoN, Mam hoster, tor 
l^mpiovimints in tin Loiistructioii of c>lin- 

d< rs used in taiding-< iigiiicH, i iiiplojrd for 
(jrdiiig c ottoii, wool, silk, and other hbroiia 
niitinils Dm 21—1 urn 21 

290 J vMKs PowriHi, MamhiNtei, Lane , 
Cottoii-spiiim r, foi impiovi iix nts in spin- 

' mng-tngtbimr^ Dm 21—Tunc. 21 
I 291 loiiN hwiMinis, MamlieHttr, 
Lane, Mainducturuig (Ticmist, for iin- 
provenients in tin ])rocts« ol tfleeting 
I tliL dceompoHiiion ot miiiiatc of soda 01 
eoimnon H«Ut Tiei 21—June 21, 

292 OKoairE lIoooifjoN, High Ilolbom, 
Mtddj , Glass Mirdiiiit, for impiovc- 
, iiirntH HI thi coiiHtriution ot lamps Dec 
21 - June 21 For fUtmm 
I 201 SrEDviAV CrjiiFTT, Guildford-st, 
jGtnt, and Ions (/IIapman, Piuldington, 
1 Ml n bant, Middj , for imjiroveinoiitH m 
j that ilcHcnption of vflmlcs called tabs 
I Die 21 — Turn 21 

I 294 Win JAM Gossaok,* Stoke Pnor, 

1 W$rt , ChciniHt; foi iiiiproviMl appaiutus 
I for decoinpoBing common salt, and for con- 
, dcnsnig ^nd m iking usi^ ol tin gust ous pro- 
I du< t ol such dei ompositiou, also ci rtaiii im- 
I provcmciitfl in tin modi of condnctitig theso 
j procoHst H Dot 24 — T unc 24 

, 295 BpNNFr WiXHK koft, Muinpft, Lane , 

j Gtnt , for an nnpriA cd mode of printing 
j c< rtiin colours*on cahcocb and otfler ifflUcs 
1 Dec *24 —June 24. 
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